

















Dinette set made of fiber glass reinforced plastic is available in five colors. 


Manufactured by Hettrick Manufacturing Company of Toledo. 
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FOUR SEPARATE MAIN COMPONENTS 





@ "Tailored" Screw @ Independent Thrust Bearing Housing 


@ Individual Feed Section @ Heavy Wall Cylinder 


&LL WITH IMPROVED FEATURES 


for increased production, reduced maintenance and 
complete flexibility. Designed to meet ANY 
requirements. Can be supplied complete with 
dies and take-off equipment. 


Write for details or invite our representative to call 


FRANK W. EGAN & COMPANY 
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The fo Wing very nteresting lette comes tron The 
Research Association f British Rubber Manufacturers, 
10> Lansdowne Road, Croydon, England, and is_ here 






poses. First, it is important for any 
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one interested in rubber; and second, we think perhaps it 
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We found many years ago that properly to serve our 







Science and Technology it was essential to be able to 






on available. 






Our system has come into wider use, and a_ re 





30 cents a copy $3.00 a year 





vised System has been agreed upon by ourselves, the 
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is second-class matter at the Post Office at Ath Rubber-Stitching in Delft, and the Institut Francais du 
Ohio Caoutchoue in Paris for use by all our associated Institu 
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classification used in our monthly periodical “Rubber Ab 





stracts’’, now in its thirty-first vea) 


INDEX It is proposed eventually to issue the System in print 


d form, and also in French and German versions, to 











gether with an Index, now in preparation, but it has oe 
ARTICLES curred to us that it would be uSe ful to invite attention 


to it in the pages of your journal so that interested Li 
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\N THE PRODUCTION of molded parts using 
| thermosetting molding materials, two basic 
ethods may be employed. The oldest and most 
mmon method of molding is to charge the molding 
iterial directly into the heated mold cavity or 
i\vities, close the mold, and apply pressure. The sec- 
d and more modern method of molding thermo- 
etting materials is by the closed-mold method. By 
his method, also referred to as plunger or transfer 
olding, the empty, heated mold is first closed, and 
e material in a hot plastic state is then forced 
to the cavity or cavities from a separate pressure 
imber. 
his second method of molding is not limited 


to the use of general purpose phenolic materials, 
but also may be used to advantage in the molding 
of medium and high impact phenolics, ureas, mela 
mines and alkyd molding compounds. 

The main advantages of molding by the plunge 
or transfer method are extremely rapid cure times, 
and the molding of intricate shapes which may in 
clude both thin and thick sections. Delicate metal in 
serts and small blind holes may be incorporated in 
the design of the molded part with a minimum of 
pin distortion and dislocation of inserts. Molded 
parts may be held to close dimensional tolerances by 
this method, since the mold is already closed at the 
time the material is injected into the cavity. 
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Positioning of Preforms for Radio Frequency Preheating 














reheating Equipment 


ed parts by the plu transf 
| e thre n types of heating: Radio Fr 
Oven; Inf ed 
} { frequetr the 1 t popular ‘ 

} f (srent tricte } e been n 1; ry the i 

ot af { freque prene te) noe th 

‘ ‘ . inced b Bake t ( pany ! q 
‘ radio frequen preheaters being made, the 
reaquer ‘ llation } ve been nereased | irly 
preheaters operated in the range of 10 to 30 megacyel 
i evel ne major producer of radio frequency pre 
heater now building unit to operate n the 60 to 70 


According to an investigation made by V. FE. Meharg 
\. M szucchelli of Bakelite Company, loss factor of 
material does not vary appreciably with frequency. How- 
ever. arei ind flashovers caused by excessive voltage at 
the electrode present a serious difficulty and limit the 
ite of heating when too low frequencies are used. This is 
especially true vhen desiring to heat a material having 
d electrical propertie 
The higher frequency range n the 60 to 70 megacycle 
band, according to one major radio frequency preheater 
manufacturer, produce greater efficiency of the preheate 
nd a more uniform temperature within a preheating 
Radio frequency preheating machine electrodes may 
either be round, rectangular, o1 quare., Sharp cornet 
hould be avoided, and the electrodes should be kept clean 
nd highly polished at all time 


nee electrodes tend to accumulate i residue filn 
ft n the preforn as they heat and emit moisture, it 
al ible to periodically clean them with either acetone 


rr carbes tetrachloride. Since the average press operato! 
ll pay little attention to the condition of the electrodes, 
t become rather general practice to lay a piece of thin 
rdboard on the electrode and stack the preforms on it 
\nother piece of cardboard should be placed on top of the 
When the cardboards become dirty, they are d 


carded by the operator and replaced by clean one 


preform 


AIR GAP 
Good radio frequency preheating practice requires an 
ip of at least 's inch and preferably ‘4 inch between 


the top of the tack of preform and the top electrode 


lr} illow for more 1 ipid escape of votat les in the ma 
t¢ it t heats ind the eliminatior of mo ture cor 
adder tion o the top electrode whicl rat ib equent 
bserbed back into the preforn An ! p allow for 
the vellir if the preforms as they heat and also reduce 
the tendency for the material to are, which will re ilt i 
t ! { fT f the nN cl The 
lt vy ‘ particularly wher isbesto filled 
ite ite? | contamming vl pl te re prehe ted 
by radio frequency, it is necessary to use a Pyrex plate 
fibre pacer plate under the stack of preforn 
! pricate ct i i loadin tray for ena n the pre 
nto the preheater. Its n n purpose, however t 
‘ pace the preforn between the two ele 
rf I} ‘ t na more uniform preheat of the top 
b { pret of the tack 
| ‘ ! ed that by the use of t pie 
| ps, that the radio frequency preheat time 
‘ hit | er thar where the technique of wy t ‘ 
tuct be preforn nd electrode maintaine The 
eviite l tv f the » ene t {the ! te ' Ve ‘ 
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botte be ‘ ft. Such yndition w 
rie lec na ‘ lit I su ed tre iks ow 
porous moldings 

Cireular preforn rar ! n diameter 
to 4 nehe re ene \ ised particular 
mite f the veneer purpose low bulk 
vhere thickne mav be held quite closely. ( 
forn re omewhat easic t handle and } 
dency to chip or crumble. Round preforms are 
ry re eu \ ! irved nt the plu ©)! Ve 1 tr 
the ‘ rs ’ ) lly ‘ des ’ 
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Selection of the material is important becau 


types of material react differently under heat ar 






For example, general-purpose, wood-flour-fille 





resin materials are of a longer flow duration tl 





step resin types. The mineral-filled materia 





heat sensitive. The sensitive materials usually 





preheet and higher molding pressures becauss 






fluidity within the mold is shorter. Some of tl 






ences In sensitivity of material are not too 
ompression mold ne, pro’ ded there S su ftic ‘ 
pressure and reasonably fast closing press 





ever, 1! the closed mold me hod of mold nye, 






ad Terence n molding pressure WW 1] present 
filling the cavities; in shrinkage of the part 
and ofter n the phys properties. The n 
used is, in most instances, the deciding fact 






the type and design of the closed mold. 





Mold design is generally controlled by the 






The “pot type” commonly referred to as a thre 


(Figure 1) S generally ised when the mate 





introduced through the sprue directly into the } 





the core pin, often called diaphragm gating 














sprue method is generally operated at the san 





7,000 psi is being used soft (general-purps 





The sprue dimensions are as follows: 





16” large end, 2! long When the sprue fee 











Pot type or three plate mold 




















rhe flow time results for 149 grams of m 





arious pressures were as follows: 
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granted and designed witt 








‘ach particular phase of ope 





problems. Comple te ud\y f } \ a 
: : ‘ 
: : = . aN ‘ ;> st 
he part to be 1 ded noul en cies & a af SCS 
ross-sectional area : 

Figure 4. Design of relief area for maintaining a clean 

mold surface and preventing enlargement of the molding 
area in case of material leakage 


ze, (2) location 


pressures and (4) the location 
when the part has high project 


In this Case, 





escapement 

pil Ss OW 
these points for rapid venting | 
ing each shot. The surround 


runners, and 





lieved for at least 


; ; Pita GATE TYPES SELECTED FOR TESTING 


and prevent 7 
, 1 kao Exposed 


it*<i 
size \rea Surface 
successfully en ployed 062 
nolding. Howe Ver, best results 


0387 
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cylinders operating independently Oo12 
lines. Multiple plung 0069 


and operated by one cyl 











a h gh per- 
uniform 





have 
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molding 
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These pate are istrated in Figure 5 below since We are dealing wit! aterialis whict 
polymerization, we can readily see that for 
PRESSURE AND TIME TO FILL OUT TEST BARS purposes the volume extruded versus time at 
Pressure Flow Time four pressures is the same on single and n 
Gate A 2 FOO ps 2 sec Conseque ntly, there 1s no reason for using ar 
Gate B food Ls one gate. These results sound fantastic. How: 
Gate ¢ 0,000 1s study the flow and reaction of materials, we 
Gate D 3,500 20) see that the flow will genera e p 
resistance. The center wate Ss ne 
There is a difference of 120% in pressure between the material flows at a faster rate. With mu 
Gates A and C. However, it is not too great when you con the material generally flows in cycles. Becausé 
der the 1,200 7 increase in area between C and A yvates. friction and various obstructions, the flow is oft 
Another « xample is between Gates B and C. There is an from one gate to the other gates, resulting ir 
ncerease in pressure of 22% from Gate B to Gate C. How shots. During these cycles, the material react 
ever, the area of Gate B is 200% larger than Gate C. sequently slows down the flow from all the gate 
Considering the two round gates (C and D), the area of izing briefly a few high points, the pressures r 
Gate Dis 550% larger, yet the pressure reduction is only approximately the same volume and time on tl 
17°7. Let us consider one more point of pressure, flow and gates are as follows: 
cure. Assuming that we want to extrude a given volume of One round gate 128 yrams in 18 sec. at 9 
material in ten seconds, we would require the following Two round gates 128 yrams in 17 sec. at & 
pressures and the cure will be as shown in the table below Three round gates 127 crams in 16 sec. at 8 
1, x 016 gates 129 prams in 1S sec. at 12 
PRESSURES AND CURES FOR A GIVEN le” x 032” gates 128 vrams in 17 sec. at 9 
VOLUME OF MATERIAL WITH FOUR 1%” x 048” gates 130 yrams in 20 sec. at 8 
TEST GATES ; : 
Pressure Cure Shrinkage Considering the great area difference bet 
gates, the single round gate s undoubtedly tt 
Criite \ >) psi St) sec 0126 per ine h a ae : , 
Gate R ra en 0132 the smallest area. 
é ty Length of Runners— Although there has bee 
Gate ( 7,500 i 124 
: : ' ; emphasis on the length of inner, this is one 
Gate D 1.000 hh O124 
portant factors in selecting the proper mold 
a We have been advocating the use of the short 
These cure time results undoubtedly point out that runners realizing, of course, that in certain m« 
mall cireular wating is desirable it is not convenient to construct short runners 
Of course, we must remember that we ean only runners must be used, although it means the 
weomplish this by a considerable increase of pressure higher pressures, or large areas in the runne) 
Phere some intensity of heat in the material going There is a difference of 100 n required pres 
through small gates. For example, maintaining the same 2” and an S”“-long runner (figure 7) 
plunger time (approximately 18 seconds) and preheating To obtain specific information regarding 
the material to 270 F. and transferring through a large required for the various shape runners and gat 
ite into a 340°F. cavity, the material temperature will constructed molds with which we conducted te 
be approximately 3820°F. The same material transfe rred 1”. 6” and &" long runners. We have selected 
through a small gate will be 3840°R., to 350° F. upon entet of runners and gate vhich represent the most 
ng the cavity. This is caused by greater velocity as it is types, and these are 
transferred through a smaller cross-sectional area, and wes — 
Half ciculatl (HS Sq ! 
reater frictional resistance is caused by the advanced eee A200 
material, We must remember that we can only use highet =e nt a ORrte ie : 
plunger pressures by sacrificing molding area in specifi smsecshan tik the 
square oid Se] I 
mpuipment 
Kivure 6 illustrates results obtained on wveneral pul kor all practical purposes the areas can be 
pose miuatel il using 7 32 diameter runner with a single alike. However, the gate rea for each runne 
round vate, two round gates, three round gates, and re« tionally different. We have our tests on appro» 
tangular gates ‘s” x 016", 's" x .082", and 's” x .048 20-second extrusion time at specific pressure 
If we followed the theory of hydraulics on the round long runner, for example, the half-circula 
ites, we would expect twice as much volume from two rreater than the area of the rceund gate. Usui 
tes and three times as much from three gates. However. tangvular runner, the wate ‘ s slightly large 
nalt-« cula vet t 
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Figure 5. Different gates used to determine pressure, time of flow, cure, and properties as a re 
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nd clamping 
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Figure 6. Volume of general-purpose material extruded and time of extrusion 


ous pressures, through single and multiple gates 
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of general-purpose material extruded and t 


»ssures as a function of length of runner 











Material 
H. F. Preheat 
Shrinkage 


General-Purpose 
Mold temperature 320° I 


Plunger pressure 


O00 p 084" PL 
i 088” 
PLL O10 
6,500 O10 
1,000 Ou" 
1,000 O118 
HOO 012 
» AM) 0124 
rh vide range of shrinkage is actually produced by 
compressing the material beyond its ultimate density, and 


ising it to expand or grow larger than the mold. 


| ire 9 istrates a method of calculating the pres 
ure clampir ind molding area for a pot-type mold 
Because of the many variables mentioned, we recommend 


6.000 to 


‘,000 psi on a direct sprue previously illustrated, 

nd 50° greater pressure for the sprue and runne. 
mnation 

Despite previous publications, neluding ours on 


Transfe) Moldir (S.P.E News, Vol. 1, 


> ” 
Pressures 











No. 1, January 1948) and “Standardization” there are 
mia } iblen ! the industry that are directly rm 
PA Pot area PA * PR = ¢ 
PR = Pressure psi on pot MA + 10% PA 
( Press pressure PA 10 MA 


MA Molding arca including run ( 
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Figure 9. Illustration of a method of calcu ating the pres 


sures and amping and molding areas for a pot-type mold 








ite ‘ ~ ste 
etica there S ‘ i \ static 
the transfer mold « t This theory, hows 
! pre ‘ oordinatior polyme) t 
! int I 1! terla t ist s the cavity 
te Ss olidified at the same time | 
bot} f +} nt . as wuates ild t 
oO oO ese actions s l eously would be 
le} } +} vou } th ry + » 
il muY S uld re ‘ Ss aqaesirandle 
best pe rior? nee ind aea ry iIded parts b 
mold method. In follow ny some ot the nf 


pressures, runners, and gates in this as wel 


vious papers, we believe that closer coordin: 
obtained. 

In our publication on “Transfer Molding 
several years ago, we n ide the following state 


I quote, “There are many definite advantages 


fer molding method over the conventional 


molding. For example, (1) faster cure, (2) de 


and small holes may be safely molded. (3) pr 


l after molding, (4 close dimensior 


fin remova 


may be obtained prov ded accurate transfer 
maintained, (5) less wear on the mold surface, (| 


finish, and (7) in inces, 
electrical properties may be obtained.” Some 


statement ire st ll true but it w ll be necess 
ate consicde ibly or 2,4 i i7 

Delics te inserts and small holes may be safe 
This s true regarding ocation, alignment, 
material flowing into the inserts, and pin break 
ever, it is not true In respect to minimum Ww 
material cracking around the inserts. Warpags 
re lated to nternal stresses ind molded den I 
ample, in transfer molding a tubular part (fi 
flow of material s never uniforn iround ti 
generally flows up one side as ustrated by A 


side is partially filled, the flow is diverted to s 
then it fills side A. By tl 
materi , s molded to the 1 
while side B is compressed. When the part is « 
shrinkage wl 
shrinkage start 


warpage as illustrated by the dotte 


it completely, and 
al is sem! set Side A 
the mold, side A starts normal 


might expand .015” before the 
sulting in 
tried ona 


The mate 


cular i gutes were 


or rit 


duction without any improvement 


n eveles according to internal resistance and 
obtained by lowe 
290°F 


high frequency preheating 


results were 


action. Our best 


perature, approximately using mater 


ind uccurate 


flow » 


The flow diversion not only takes place on 


design, but it is quite prevalent in plain design 
out any obstructions. For example, molding a 
bar, and gating on one end, the ribbon of 
flows directly to the end of the cavity. As soor 
resistance, it begins to curl and progressive 
bar. It s quite evident that the density of tf 
not uniform because the ribbon of the mate 


the orcate has advanced or sen cured he fore the 


ure Is ipplied or the material. In most cases, 
pause in flow is sufhicient to create micre Scop 
nd thes ‘ lso respor ble for varpage } 
rack f the mate 
( kit in te ind met nserts 
Dp? bl ! the ( seq ethod ion ad 
netancs vher fist sults re obt t 
pre ting re tel Cl i 
XI ed oil ne st ethod I equ 
‘ G $ ease in Ww 
‘ lr ! t noe ! 
b 


superior pl 


similar part 


tr) 
} 








Plunger Pressure 
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( ompresstion \olded Plunger 
Non- R. F. 
preheated preheated pre 















lensile ps Ol 9.000 










14.500 




















molded pi I 








compre 
























































ind considerable increase in tensile and flex 
compression molded properties. 
Compression Molded Plunger M 
Non- R. Fk. 
preheated preheated pre} 
In pact Ft. Lb. RS Y45) oe 
Tensile psi 1,000 9,000 
Flexural ps 9,000 9,000 
Dielectric V M 0) at) 








SECTION AX Higher impact-type materials like CFI-1 


stantial decrease in properties, particularly in f 





Figure 13. Changing of location of gate from direct 
side entry (above) to entry at edge (lower sketch) minimizes 
mold wear when it is molded by the closed mold method 





impact strengths. Actually CFI-10 material be 





Fa © Vig Compression Molded Plunger M 
VA A . , ; 
{ 4 4 y Non- R. F. } 
Y jy jp Y vreheated preheated pre} t 
V4 4 | é | i pre 






f - 
< Flexural ps LO000 13.000 


———— 


Y fA y Via Y Impact Ft. Lbs. 1.25 1.60 
J A vA A P f 4 } Tensile ps 5.000 6.500 








The Browning automatic rifle butt is plu 








This part is molded of CFI-40 material at 





(Plei turn to page 41) 



































Figure 14. Carbide gates or high-speed steel inserts de ————_ 24 
flect the flow of plastic and lessen wear on corner of cavity. 

















Wearing of gates is a problem with any material. « 
In many cases, particularly on long production jobs || 
' parti proe ( bs, | iH 0.46 ate 
carbide gates are the only solution. In some cases, high Hit 
: , HI 
speed steel inserts are satisfactory, particularly when 






ising a construction illustrated in figure 14. Corner A 








will stand up indefinitely because the flow of material is _¥ /0 L¥- 
ybstructed by the high projection of the insert. Sines te 

the material does not expand much after passing this h 

point, there is very little material cont > 


act with the corne 
4. 








nt the cavity is filled. 


































Physical properties obtained by the closed mold -. | P 
’ , , ’ a 9 “=, 
nethod of molding vary somewhat with different materials. ex | 0. 
Generally the properties are inferior to high-frequency 
npression molded properties and superior to non-pre- | 
ne ted compression molded. Fon example, the table below 
; + + byt i j ) i ? ] Figure 15 Impact and flexural strengths asa 
is ates | iM es obtained on general-purpose mate al, ° P . . 
. ; the kind and degree of orientation of glass 
pres ided ! n pre he ated, mpre on ided pheno c materia 
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New booklet for injection molders tells how 
best to meet demand for large-sized moldings 


How to get maximum results with a minimum 
of time and material loss is the big prob- 
lem facing injection molders today, as the 
trend to larger and more complex moldings 
continues. 

As solutions to this problem, concentrated 


attention 
machines... 


has been given to new molding 
mold 


. refinements and improvements in 


new construction tech- 
niques .. 
the molding process... 


materials. 


and new, improved 


For your guidance, Monsanto has gathered 


MONSANTO CHEMICAL 


Springfield 2, Mass 


Please send me your boc 


Name & Title 


Ce mpany 


SERVING INDUSTRY 
WHICH SERVES MANKIND 


into one booklet the most recent information 
on all of 
the molding problems most frequently en 


chief 


these subjects plus a listing of 


countered and their causes 


You'll find the answers to many of your 


questions and problems on large-sized mold- 
_ aaa 


— ot 
—_ 


ings here. Send for your free copy 
Monsanto's booklet, 
tion Molding Lustrex 

Plastic,” The 


for your convenience. 


“Injec- 


Styrene 


today. coupon 1s 


I K 


COMPANY, Plastics Division, Room 2902 


*klet, “Injection Molding Lustrex Styrene Plastic 
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will deal with a brief description of 


ae ARTICLI " f 
the principal transfer mold types and a somewhat 


more detailed statement of the 


phenolic materials that affect their transfer molding 


behuvion 


It is safe to say that at present the major part of 


transfer molding carried out with thermosetting materials 
n general and with phenolics in particular, is done in 
plunger or auxiliary ram type molds. These show the most 
favorable cost comparison with compression molding, and 
or these molds are now generally 
These plunger molds are most commonly of the top 
bottom ram type; side ram molds are used much less 
frequently and usually where design of the part suggests 
or requires injection of material at the parting line, and 


too large to accomplish this satisfactorily 


where the part 
from a central well. An example of this is a toilet seat; 
while these are ordinarily molded by compression, certain 
special designs have been successfully produced in. side 


ram transfer molds. 

The top and bottom ram types have certain inherent 
idvantages and shortcomings. It is difficult to generalize 
about these, but, at the risk of seeming too categorical, | 
will point out what I feel to be their respective merits. 

Top ram molds are frequently awkward to load, be- 
cause of the restricted space between bolsters. Also, the 
presence of the top ram may interfere with the operation 
on mechanisms. Theoretically, they should pet 
mit faster molding cycles, because the mold is closed and 
pressure at the start of the cycle. Excep- 
tions to this tutement. however, have been found in cer- 
tain bottom ram molds operated in presses equipped with 

itomatic cy le timers and sequence valves. These have 


ved faster than top rar 


Botto m molds are easier to load—the mold is 
per ind the mding well read ly accessible it the be 
nm f the cycle. Normally, and with the exceptions 

noted above, bottom ram molds may require longet eyvcies, 
since the mold must be closed and clamped before the 


important properties of 


Basic Factors in 


Frank J. Donohue 


A contribution from the Professional 
Activities Committee, Area I, of the 


Society of Plastics Engineers. 
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transfer ram is energized. Unless the transfer 
tained within the main m, aS In some recent 
signs, or unless longer sice ylumns are used, 
press opening or daylight must be sacrifice 
mounting space on the lower press platen fon 
cylinder. This problem is encountered where 
stroke compression presses are being converte 


ram operation. 

Whatever the mold type, certain design 
factors are fundamental 

1. The mold layout should be compact, w 
of adequate cross-section, pre ferably of equa 
certainly as short as possible. Circular arrange? 
short radial runners are the most desirable. 

2. Venting of cavities is distinctly advisat 
mit escape of volatile matte from the molding 
the mold fills. 


transfer mold without venting is impossible 


Frequently, successful ope 


3. Preheating of the material is a “must 
cessful transfer molding. Preferred methods are 
and steam preheating. In a few cases preheat 
circulating air ovens has been found advanta; 


ticularly with mica-filled phenolics. 


Phenolic materials, as i class, are we 
transfer molding and are widely used in t 
Melamine materials are also generally satisi 


though some modification of the basic resins 


qu red to mprove transfe) flow. 
The application of ureas and alkyds in ti 
ng is somewhat limited. Their reactivity n 
critical in dielectric prehe ne and their short 
nd fast cure usually) stricts their use t 
nd to transfer molds of simple cross-sectio 
I é \ despre (lj Ise t nster molding I 
spurred te) deve pment the pher 
te) s now ble. base n newly deve ped 
tures ad pressures ( ! ig? mpossiDit 
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these reasons, most one-stage phenolic m: 





ble ist few years ago keeping pace 
th of transfer molding, we have radically 
cepts of flow and cure Ve used to con- 
\ r flow duratior f prime portance 
Vil muct ibout the t t nv ee Now Ve 
nterested in flow rates or an int f flow per 
t ind In much faster cures than those nce 
sfactory 
esult oft rreat ait il ot t t l I I these 
Ve now have materials that show as much 
s the so-called “long-flow” premium materials 
8 ag but accomplish this flow in a much 
nter\ ind then cure up fast and hard 
mbined in these mate Is the \ seemingly 
but highly desirable properties ft flow and 
$ 1 trom nv tendency to fee mug ind 
er these somewhat remarkable ccomplish 
the re tion that much furthe progress 1s 
{ that we do not by any means know all that 
KNOWT about the factors ? pher ( ? te? ils 
transfer molding behavion 
f these factors have, of course, been recog 
evaluated. Among these are the f ving 


recognized, lI am sure, that to fill out 


transfer mold, the phenolic mate rial 


! plic ated 


ree-flowing, or as it is usually 


expressed, have 


sticity. Its flow is aided by dielectric preheating, 
n on Which the material is based must in 
ve extremely good plastic flow properties. 

isually means that the resin in the material, as 


the mold, should 
rms of resin structure means that it 


cross-linked. 


tive at molding 


have a low melt viscosity, 


should not 


However, it must be potentially 


temperature, if fast cure is to 


. Well suited to transfer molding 


lity in storage, which leaves a good deal to 


ley aie usually too reactive, too fast-curing to 


e flow required. They are much better fitted to 
n molding of short draw parts, where less flow 
ed and where their fast cure is positive 
stage materials, having a longer flow period 
how much better transfer characteristics. When 


reacted and formulated, they show more rapid 


gloss and more rigid set on discharge. 


hould not be taken to mean that all two-stage 
satisfactory for transfer molding. This is far 


Manv two-stage resins and moldir y 


compounds 


¢ vhich are pract cally as fast curing as the 

Stage mate Ss ind much t eactive to he 
vel olds. It S only by emp ng special, 
+ ed re et n conditions i King tne esi! 


Vy sp r pound { the n ding material that 
thy , ‘ ‘ mbit it ' i { A nd cure equ red for 
t nste id ru n be bt ned 
Resin Content 

Vhile important, resin content is not the paramount 

. tion in suitable transfer material. Here, a ! 

ther molding applications, the resin plays a dual role 


which the 


t is also the principal reactant, 


othe ngredients are dis 


1e vehicle in 
which gives plasti 
flow to the mass and then polyme rizes to a hard, nfusibl 
finished molded part 

One might that transfer flow car 


therefore conclude 


nereasing the resin content of he 
lding material. Like n any othe 


true only within certain limits. Enough of the right 


improved by 
rene! il Zutions, th 


type 


of resin is required to cover the filler and other ingredient 
idequately and to permit rapid, free flow into the mold 
cavities, without excessive transfer pressure. Incré ng 
the resin content beyond this point will usually not in 
prove flow any further: it will obviously nerease the cost 
and may even embrittle and reduce the strength of the 


molded part 
If the resin has a high melt viscosity, and hence 


sh, stiff flow, and when used in normal concentratio 


n a molding compound, will not fill the mold cavities 


completely, increasing the resin content will ordinarily not 


help matters. The material still will not fill completely 


and will flash excessively from the runners near the well 
While, unfortunately, I cannot present factual data and 
cite you chapter and verse on this, we have had ample 
laboratory evidence to support these rather broad 
statements. 
Fillers 

Fillers used in phenolic materials are more than mere 
diluents. They reduce cost, it is true, but they also increas 
nechanical stre neth, reduce shrinkage, and in the case of 
uch inorganic fillers as asbestos or mica, improve heat 
re stance and electrical properties of the phenolic resil 


Standard fillers for phenolic materials are still those 
Which have been well known for vears—woodflour, cotton 


flock, shell 


used with some ind nylon is being 


be en 
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asbestos and mica. Various flours have 


SUCCESS, used in 
electrical grade materials. 


We are 


seems to us that everyone 


poss bilitic It 
gunk 


finds a large 


continually examining new 


who accumulates 


i pile of 


is an industrial processes by-product, o1 
deposit of some quee? clay on the old farm, sooner o1 


asks us to try itasa filler. We have, 


diverse substances 


over the years, exan 


ned such is corn cobs, hemp hur is, 


slate flour and extracted coffee ground 


Some of you will now feel that your worst suspicion 


and confront me 


trouble mold 


nave bee n confirmed and will remember 


with this statement the next time vou have 


ng a phenolic material. Let me reassure you in mediately 
ne of these materials has been found satisfact 
W ao Y t Ise iny sand Iwood ert) iro ¢ ret oY 
ppery elt n the 1 ter ist plain old-f hiones 
; 
= 4 
Tr} i ! ! rh nic | an | Ised 
(Please t t | e 42) 








Glass Bonded Mica 
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“Mlass bonded mica is one of the older materials, quiring complete dimensional stability, and for h 
Jhaving been in commercial use since 1921. It frequency, high voltage and high temperature 
is exactly what the generic name implies, a molding plications. This market is also served in a sn 
compound formulated of glass and mica—sold under way by the thermosetting resin bonded n 
a variety of trade names*, Glass bonded mica ma- compounds. 

terials have served the market for products re- 








HE newer organic plastics such as tetrafluoroethyl The high heat d ion point (650°F.) 
ene, trifluorochloroethylene and silicone glass have bonded mica, its precision dimensional and 
provided partial answers to many of the high tempera ability, complete age and dimensional stab 
ure, frequency and voltage insulation requirements. Re loss factor makes it ar portant structural n 
earch and development work with organic plastic and thermal, electronic and high voltage compon: 
ass bonded mica points the way to many new and im complex molded parts with heavy or frangibl 
ant solutions to the problems concerned with the s« possible as shown in Figure 1. Printed cireuits 


ection of materials and the design of insulation for high nect with molded-in metal components are m 


emperature and high freque ney work. cause glass bonded mica will take the firing te) 


The important contemporary materials in this field required for silver paste; the organic plastics ar 


isted in Table 1 and a comparison of the range of for this use because of ten 


alues will emphasize again the complex character of ceramics, Which can take ring temperatu 


plastics material selection. No one material has a mon be molded with inserts \ be noted t 
poly on good properties; each has many good points and 


several 





properties wherein it is weak. The designers 
yblem is to find the one material with the best balance 
properties for his application and then to design the 
in such a way that the design will compensate 
aknesses that must be met by means of mechanica 
features 
Tetrafluoroethylene for example, has ; extremely 
factor, excellent are resistance, 
moisture absorption, but 
produced with dimension: 
nder pressure. It cannot 
ructural part in many cases 
ectrical prope I » & use 


point 


permanent 


t 




















TABLE 


GLASS-BONDED MICA 
MYCALEX MYCALEX ‘“MYCALEX 
410" 400" 410x 


COMPARISON OF GLASS BONDED MICA WITH OTHER 


* ALKYOD 

(Polyester 

Molding 

# MICA-FILLEO Compound 
PHENOLIC Minerol-Filled) 


* 


STEATITE 


MELAMINE 
(Asbestos 


® GENERAL 
PURPOSE 
PHENOLIC 
Wood-Flour 


Filled Filler * 


NSULATING MATERIALS 


ELECTRICAL 


- GLASS 


* POLYSTYRENE 


KEL-F PORCELAIN 











1 Distortion, °F 650 700 650 


1800 230-350 350-400 


265 260-340 


266 (66 psi) 160 (66 psi) 


200-210 925-1679 





ol Expansion/ °C 10 x 10-6 10 x 10-6 10 x 10-6 


7x 10-6 19 x 10-6 


35x 10-6 (20-45 x 10-630-45x%10-6 99x 10-6 


45x 10° 78x 10-° 3.3- 


13.0x10-° 





0.0025 0.005-0.013 


014-018 0.041-0.050 0.03-0.07 


.0001-.0002 0.0006-0.009 0.008. 0.01 





Dielectric Constant 
né 


JY cye es / sec 


5.8-6.3 4.2-5.2 4.6-4.9 


6.1-6.7 4.0-7.0 2.0-2.05 


2.40-2.42 4.0-7.2 





Less Factor 


na 


0% cycles / sec 


0.014-0.016 0.021-0.068 0.064-0.088 


25-.33 12-.49 


0002-.0005 0.0024-0.065 0.05-0.07 





Dielectric Strength 

» thickness, volts/m 
25°C (Step-by-Step 
100°C (Step-by-Step 


325-335 
508-525+ 


250-390 


100-375 





ARC Resistance 
ASTM Seconds 


Tracks 190+ 


120-140 Tracks 





Mold Shrinkage, in /in nil nil 


0.0005-0.005 0.004-0.007 0.005-0.007 0.004-0.009 


.005-.010 


005-.010 02-.05 





Tensile Strength, PSI $,000-7,000 6,000 5,000-7,000 


9,000 


$,000-7,000 3,000-4,000 5,500-7,000 6500-8500 1,500-2,500 


5,700 8,500-9,500 8,000-14,000 4,500 





35,000 27,000- 


30,000 


23,000- 
27,000 


Compressive Strength, PSI 


80,000 15,000- 


25,000 


18,000- 
20,000 


30,000 22,700- 


36,000 


1,700 


32,000. 40,000 


88,000 


12,000- 
13,500 


60,000- 
175,000 





12,000- 
14,000 


12,000- 
14,000 


Flexural Strength, PS! 15,000 


8,000 - 
12,000 


8,000 - 
10,000 


20,000 


8,500- 
12,000 


9,000- 2,000 


11,000 


11,000. 
16,000 


11,000 - 
18,000 


8,200 12,000- 


13,000 





Modulus of Elasticity, PSI 7.2106 11 x 106 8.0 x 10° 


12x10 3.0-5.0x10° 2.5 x 10° 


1.6% 10° 0.8-1.2x%10° .058 x 106 


226% 10° 017-.47x10° 7.1. 


11.5 x 10° 


10 x 106 





Impact Strength, Izod 
ft -Ibs Jin of notch 


0.30-0.38 0.30-0.35 


0.28-0.40 0.24-0.60 


0.30-0.45 0.70-1.25 





Water Absorption, 24 hr 


Ye thickness, %, 


0-0.05 0.01-0.10 


0.08-0.14 0.3-1.0 


0.04-0.06 nil 











1.75-1.92 2.18-2.22 


1.70-2.00 1.32-1.55 





07 18 2.355.245 
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HIGH TEMPERATURES 


n their erystal structure and this precludes 


The miniaturization programs of the Signal Corps, 
ial the fast growing demand for structural and fune 
tional components demanding even higher firing tempera 
tures for the printed cireuit silver pastes, has tiated 
the development of glass-bonded synthetic mica. Natura 
museovite mica and natural phlogopite mica, are the 
commonly available types that are used for the conve 
tional glass bonded mica products. Both have hydroxy 


high 


al 


mperature use The synthetic mica, fluor-phlogopite, 
as no hydroxyl and can be heated to 2000 ., for sever 

urs While natural micas bloat and lose strength far be 
w this elevated temperature. The top safe limit for 


’ 


natural micas ranges from 1000°F. to 150 


there is no material on the market with 
‘al prope rties at 900 ] P vlass bonde 
“al has a 


st important gain is increased refractorin 


YF. 


1 good 


W here 


elec 


d synthetic 


@88 ; 


low loss factor at this high temperature. 


\ 


printed 


its have been fired on glass bonded synthetic n 


00 FL, with no bloating or distortior 
Mvycak X 
of the Bureau of Mines at Norris, Tenne 


t plant experience with the production 


Ssee, 


Corporation of America has leased the 


facil 


1¢ 


} 


l 


“a 


of synthetic 


a, preparatory to the design of full production 


\ vlass research program has been it 


fton Works to develop a suitable glass that 


ited 


t wi 


facili 
at thei 
| meas 


ip to the high temperature potentialities of synthetic 


a. Since the synthetic mica top limit wil 


exces i 


¢ 


‘ 








Figure 2. The stainless steel gear extends only 


gear over the temperature range of 50° to ] 


grade 








Figure 3. This high pressure electrica seal 


350 pounds of air pressure, taking full advantage 


matching thermal coefficients of expansion 


ors 
f 


1/16 inch 


nto the glass bonded mica, and there is no loosening of the 


Centi 


50° 


withstands 


sf 


c 


c 


osely 

















THERMAL EXPANSION COEFFICIENTS 
“MYCALEX 110" GLASS-BONDED MI 
AND INSERT METALS 











1 











Platinun 88 x 10 
Ilium R on 
M yealex 110) 100 
Type 446 Stainless Steel 105 
Inconel! 115 
450" 118 
SAE 1010 Steel 121 






Nickel 10 
Mone! 140 

















18-8 Stainless Steel 160 
Copper 177 
Nickel Silve 180 
Red Brass 18S 
Silve 10] 













temperature limitations of mold steels, the glas 






ature research program is being confined 






which steel molds can be maintained in precis 






sional control. Current molding practice n 
preheating at 1500 F., and mold temperatures 
The glass requirement f svnthetie mica must 






“low” temperature range (1500°F.), and 






electrical properties and be highly esistal 







Vapor. 








FLUOROCARBON FILLERS 












*1) nt! . { ‘ 
Concu ‘ ti\ a sl merral ) nvestiva 


carried 





ethvlene and trifluorochlor ethviene, | led 





tics, in general, exhibit substantial variati 
tor and dielectric constant The filler, moist 


of the filler, and the presence f elect olytic ¢ 





cause this considerable varia 






which may be molded at eh ter 





combined moisture, produces a good low loss « 





improved dimensional stability Prelimina 












exceller 






come some of the weaknesses of organic |} 





certain applications, thus providing other 


ful materials in the high temperature, higl 










field with improved electrical properties. 

Glass bonded mica provides the designe \ 
useful product combination, as a result of its \ 
tial expansion rate when molded with inserts 
eXPANSION Coe flicients of va is metals and 






given in Table Il. It is noted that glass bonde 


146 stainless ste match very clos Vv ai 






produce tight inserts ve a are temperat 







Figure Il, with many of the metals listed. G 










mica components may be cemented directly to t 
and certain metals wit! thermal loosening a 
of the close ly mate! 1 the ma con tl Cle! ts } 









3 
inserts, as molde 






electrical seal, Figure Ill, nas been tested 


withstand flui I bs., wit! 


sure 











seais W ! erxcelie! erma s CK esistance 









ELECTRICAL DESIGN 


‘ +t . } 





Figure 4. This glass bonded mica high frequency 
torm demands gauge-like dimensional accura 
with the best obtainable electrical properties 








Figure 5. Glass bonded 


ory ram presses with fr 


mptished nm gas fire 















HE VACUUM FORMING process, due to the wide 
va of application and the relative simplicity of 
production, has become the leading sheet forming method 
n the thermoplastic field. The process is proving itself in 
the forming of new products which could not be made 
economically by the older plastic processes. To date there 
have been no vacuum-formed applications which repre- 
sent a replacement of parts previously fabricated by in 
ection or compression techniques. 

Until 1950, the use of the process in the commercial 
field was restricted to three of four plants with any siz- 
ible production. The technology of the process in regard 
to heating, vacuum engineering and equipment design was 
i closely held secret. The publicity surrounding the pro 
duction of pre-printed vinyl relief maps, plus the appear- 
ance on the market of large quantities of three dimensional 
Christmas and advertising displays, has encouraged a 
large number of experimenters, plus a few highly suc 
cessful producers, to develop the potential of this process. 

Basically, the process involves the co-ordinated use 
of surface heaters, capable of providing uniform heat over 
large areas, which are positioned over plastic sheets to 
vithin an inch and a half of the sheet surface. The plastic 
sheet is clamped at the edges on a vacuum mold, without 
pressure during the heating cycle, and after a controlled 
heating cycle, the vacuum is released. The air between 
the mold surface and the hot sheet is withdrawn suddenly 
and rapidly. Upon cooling, the sheet regains its rigidity 
ind can be removed from the mold with the form closely 
«lt veloped. 

Considerable testing and development work has been 
iwccomplished to engineer for the rapid handling of large 
volumes of air. In addition, it has been found necessary to 
design heavier equipment to withstand the shock of 


vacuum surges applied over large areas. It is always a 
surprise to realize that when a sheet of plastic 20” x 50 
s being vacuum formed, a total load of approximately 
13,500 lbs. is exerted on the molding area in less than a 
second, 

This process should be differentiated from acryllic 
sheet forming production wherein draping and_ slow 
vacuum techniques are used. These heavy gauge materials 
retain their preheat temperatures long enough to permit 
slower forming methods. In addition, sheet forming 
methods such as swaging a heated sheet with matching 
dies, plug molding, blow molding, and slip ring forming 
ire quite dissimilar, inasmuch as these techniques for the 
nost part employ plastic sheets which are preheated away 
from the dies and subsequently transferred to the die area 
vhen pressure is supplied. 

The advantages of the vacuum forming process are 

1. The use of preprinting techniques. Heretofore, 
hand painting or masking and spraying of art work or 
finished molded parts has been so costly laborwise, that 


such applications as displays, toy parts and decorative 
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pressure and heat used vacuum forming, it 


sible to silk screen or lithograph art work on 
sheet on the mold and form the sheet so that the 


been successfully used on molds requiring as mar 
on one sheet 


sheet sizes and sheet thicknesses. Vacuum forn 
ment, properly designed, can handle the entire 
thermoplastic sheet materials, sheet sizes from 


facility as the forming ¢ 
Samples can be 


to fabricate samples 


velopment of product design. 


accomplished 
plastic test molds cuts the expense of product 
development to a minimum. 

No delays betwee n final 
of production. The building of production mold 


of the finishing operations can usually be accom 
three to four weeks. None of the above equipment 


plicated or difficult to assemble. 


one production 


s simply and rapidly achieved. 


can be accomplished at the rate of S80 


rigid vinyl trays pet 


could conceivably be produced at the 


pieces per man hour, which is fast when compare: 


means of fabrication. 


being successfully 
copolymer materials 
for the entire application range fron 
tising displays, toy parts, containers, lighting fixt 
The deep embossing of flexible vinyl is 
growing field. The uses are place mats, bath mat 


poe ketbooks, table cloths 


ners, principally Dow 
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possible 


re pe mate ad 


ive been succee 
Such inserts 


OSSeS, 


st successtu 


any ¢ is ‘ id, copper o1 
ations. However, limited availability of dered etal die shell for « 
ne and the high e of Tetl hav 1} d t) ( t a a constant mold tempera 


of product development in t nat ‘ vith udven f increasing numbers of new fab 
HI -OWTH OF THE PROCESS. to ‘ acuum forming process, it is expected 
. t lg it technological development \ 
were approxin 
, ; xpand the use of 
aximum of eig 


process. At the 


70 fabricators with 


s ind new product ad 


there have been many skept 


~ f ‘ ld could absorb only 


st applications today 
, nachines, time has proven them 
as displays, deep en boss 
fabricators are developing th 





mponent parts. 


le? 


; origvinali and ingenuity in the same n 
irgest uses now un \ ( n iil 7 : 


* lid tt? oN rs who first develo ad the 
| and profile containers, _ lites 
and lighting fixtures. Pe 

nereases, 


techniq 


he expanded us £ preprinting procedure has 
need for Detter printing met is, Improved 
ngs, flocking techniques and expensive 
processes. 
ise of differential heating of 
ind important to overcome excessi\ 
reas in moldings. 


eat cvcie, t po 


asked 





PURE 
UNDILUTED 
DRY-SPRAY 


Forms A ‘‘Slick Quick’’ 


p! Long-Lasting Non- Marking 


ques maprove equa . t utlor I — il a Prices: 
we 5orn : ae a ee ; eae Sample Can $2.00 
| MO DR Unbroken Dozen $18.00 
(at $1.50 each) 
Unbroken Gross $197.40 
experimental age. rely 1 3 4 m r i (at $1.37 each) 
—— pals cookies oblbanins Further discounts on 
giicol 


yTeo ys larger orders 
ws puRE UNDIL word L G 
5 THE pERFECT 
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Vacuum Forming 


Robert Butzko 
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One of the questions asked most frequently is 
“Can vacuum forming compete with injection 
molding.” The answer is yes within certain limits 
of design but in general vacuum forming is creating 
its own field which in turn contains many items 
which cannot be injection molded. It is obvious that 
many items with inserts and complicated interiors 


cannot be vacuum formed. 
Robert Butzko 











N SPEAKING WITH a leading custom molder he tells The platen size is generally patterned aft 


me that only one out of 5 of the jobs he estimates results 1. Size of various plastic materials 


n a production run. Many do not materialize because of 2. Size of various printing presses 


high tooling costs, long tooling period, low rate of pro- Size of the vinyls and acetate sheets is appr 
duction, and high piece cost. We estimate that of the last 20 to 23 in width to 50” long. This makes the 
1 jobs, one could be a vacuum forming job. of a so-called sheet machine as 24” x 50” or & s 
I know of one job which requires over 1,000,000 pieces This is in general considered the most useful si 
ilmost one foot square which competed with injection eral purpose work at the present time. 
molding successfully. One vacuum machine with an 8 If we can then draw a comparison bet 
cavity mold will finish the job in 120 days on a single 10 machine and the 8 ounce injection machine, 
hour shift; whereas in injection machines working on the follows: 
sume basis would require 2 cavity molds and need over 
250 days to complete. 8 oz. Inj. Mach. Full Sheet 
While it is true that sheet material costs 1%. to Platen 90 sq. in. SS sq. ft. 
2'2 times as much as molding powder, vacuum forming is Cost $15,000 $6000 
practical for the following reasons: Largest possibk 
1. Since sheet material is generally stronger and less 
subject to stress, thinner materials are used. The 12 oz. Inj. Mach. 36" x 50) 
vacuum forming people take a lesson from the Platen 130 sq.in. 12 sq. ft. 
steel people who have in general replaced heavy Cost $20,000 = S$7000 
castings with thin sheet steel ribbed to increase Largest possible p 
strength. 


Thicknesses of .010" to .080” which are common in 16 oz. Inj. Mach. 12” x 72” Mae 


x 
vacuum forming are virtually impossible in injec Dow Stvron S 


tion molding. Platen 180 sa. in. $9000 10 


Machines are less costly than injection machines, Cost S25 (V() ) 


Largest pe. 2! 


averaging from ‘es to less for machines whose 
. sit P atoll ; } 
capacity is approximately 10 times by weight. . 
‘ PI : re ‘ : From the above it is seen that the capa 
Mold costs are only about 1 20-130 of injection 
; vacuum machine is in general higher than 
mold costs. 

= : ; machines and the cost lower. 

Cost of operating is less than injection molding. 


Coloring and decorating is far less because this COST OF OPERATION 


operation can be done in the flat sheet. ; , 
In general the costs of operations of vacuu 


MACHINES equipment are less than injection molding wl 
: - shown by the approximate rates currently in 
In the vacuum forming field the machines are in : 
; running molds (injection). 
general of much simpler construction but are also much 

$ Thr. 

10 hr. 
16 oz. 12 hr. 


60 to SO oz. 20 to 30 hr. 


larger in platen area than injection machines. Whereas 
injection machines are figured in ounces and square inches 
of platen area, vacuum machines are figured in square 
feet of platen area and maximum depth of draw. Depth of 
draw is limited only by the vacuum tank size, the vacuun For vacuum forming the rates run from 3 


pump size and the vacuum value. hour at the present time. 
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MOLDS 














> Large plaster molds are st 
shift 
operation. 





eces on 3 


operation 







praying 





nd copper on a master up to 


















good shape 
1 molds are higher in cost than me sprayed 
figure $125 Sq ft. However, large molds al 
nake and are not too readily available. How 
ire excellent molds. The average time for 
dis from 3 to 10 days. For a sprayed mold fro 
eks. For a plated mold from 3 to 5 weeks 
molds compare to njection n as whiel ru 
sq. ft. and upward of 10 weeks for delive ry 





DING CYCLES 





the material used and in g 


en 






heating cycle. 


























bove results are obtained usir 
ely 2 inches from the sheet. 
| cycles are approx mately a 
ves fron O10 t O50 Ls te 
ves Tron O30 to .040 1 s} 
es Tf mn? Oo0 ft JOS0 ‘) t 
both the heating and coolir 
d material to v e greatel 
DIE CUTTING 
{ I the formed pieces S ( 
’ 
King enines, clickers ‘ ! 
i ilies 
cke dinking 1 chine 
the die w cut thru the plast 












and 
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© 1 


cll 


ill in operat 


ry 


thickness of '4 


Metal Sprayed Molds are pretty much _ pern 
ch will last the life of the products. Thes 
coatings of various metals such as 


the folloy 


iny month 


ed excellent hard durable surfaces on molds. 


of vacuum molding depends Upol! the thick 


emoved it must be backed up with plaster, poly 
glass or various compounds to prevent breakage 
sts for spraying are about $75 sq. ft 
Backing up 15 sq. ft 
‘lamping frame 0) sq. ft 
n service have produced oV0U,000 0 pleces il 


ERIAL—Plaster molds are made of the hard 
ch as U. S. Gypsums “Hydrocal” or Certaintee 
‘Donsite.” These are usually re-inforced wit 
prevent breakage. 
‘7 Costs of plaster molds are about Sl 1) Sq I 
fron master and about $20 sq. ft. for tl 
me 
plastel! mold is complete It is Impregnated 
il such as an epoxy resin. Bakelite’s CS res 









Ss the pre ng f the sheets prior t formu rt 
rnie ns tt t prep. nted piece When placed in motd and 
formed \ epistel hn the correct place on the Lor ed 
piece \ Is techniques rm ised to prepare and f ire 
this rtwork to make the maste irtwork which s ot 
nvolved to discuss at this time. There are two method 
of precolon ny namely silk sereening and printin 
Silk Screen Costs are as follows 
Screens $20 to 340 color for *e sheet 20x25 
Screening 3.08 color for sheet ZOx25 
Paints run 7.00 to 12.00 gal. and cost about 
S.0] sq ft. 
Var OusS types of screens and methods are en ployed 
depending on the artwork. 
Larger Screens cost more proportionally per color it 
ts much as handling costs mount. 
Paints must be selected which have good adhering 


qualities and will stretch 100 without) breaking ot 


color appreciably. 


Printing requires longer runs to prove economical 
Plate in from $75 to $150 color and in general the plastic 
sneet size s controlled by the printing presses ava lable 

\ fu sheet of S sq. ft. runs about $.04 color on a 
the press and require run of 7500 to LO.0Q00 heet 
minimun 

Printir i1ks because of their fast drying requirement 
do not have the good adhesion of silk screen paint ana 
require an overcoat to prevent the color from rubbing oft 
They e also sometimes too thin for illuminated product 
ind require double printing to obtain” sufficient color 
depth. Sheets for printing must be cut to accurate size to 
feed properly in the presses 

FORECAST FOR MACHINE SIZES 
Largest now 21 sq. ft. 
Designed 28 sq. ft. 
Being designed 51 sq. it 500 oz. of BL Ib per sheet 
Next LOU sq. ft 1000 oz. or 60 Ib hee 








MACHINE FORECAST 
Machines nyect 
Machines vin 


Vacuum Machs 
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SPE PRIZE PAPER CONTEST 


For the year, the Society of 
ducting a Prize Paper Contest, with national awards of $200 


$100, and $50. The rules are simple. 


seventh lastics is con 


Anyone may compete. Entries from non-members and 
from foreign countries are welcomed 

The paper may deal with any phase of the plastics 
business; materials, molding, extruding, work techniques 


chemistry, design, molds, applications, and so on 
The paper must make a real contribution to the 
The be and 
published or committeed for publication. Graphs and draw 
ngs should be in black ink on white paper or tracing paper 
All reterences must be cited 

All papers submitted becc 


of Plastics Engineers 


plastics 


industry material must original not previously 


me the property of the Sox ety 


the nearest loca 


Papers should be submitted t Section 
of SPE vaging f in doubt 
to Prize Paper ontest Soc ety of 
curity Bank Bldg., Athens, Ohic 


C oses October first, 1953 


for first send manuscript directly 
Plastics ‘ 


Engineers. Se 


ntestc 

































Plastics Engineered for 
Relief Map Reproduction 


John J. Gurtowski 


Department of the Army 
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THE SECOND We 





RING 














D er ised t yreut ad ntage for many types Poday, b ed upor ! l ] ted é t! 
tury operatior Unfortunately, the few available performance data, t beer nd that we 
p ere made of plaster and of sponge rubber sheets produced t ore dad tolerances. A 1 
WV here ponge 1 ibber models eliminated the disadvan (M1 dimer nal tole ince for O.O15 ! t 
ore f p ter, they still required hours of hand painting; very desirable. Plast heet vith surtace bik 


























ted produ and high unit cost, the formu 
\ Map Se. ‘ nitiated a development progran \ When the plastic heet manufacture 
technique | gradually evolved for the mass pro material for evaluation, it would be advisablk 
tion of p tic relief maps l’lastic sheets are printed by complete niormation on the source of comp 
Tset lithography from the same plates used to print paper nks which can be used in printing by offset 
ps. These flat plastic sheets are then formed, by heat This information should include the basi 
nd vacuum, ovet plaster mold of the landforms of the the ink formulation, speed of drying, bond 
the fle xibility of the thermo plast ¢ ink filn 

rt = product is now in considerable demand by Forming tests mean little to the relief 
the Armed Services for it has proved a valuable a a in if he cannot print successfully on the sampk 
eeen ' t nte pretat , an mn vactic me ' If he has the necessary I fo mation, al 
pricing Comaat persone sheets can be evaluated simultaneously. 

The increased military demand for plastic relief maps, The price of plastic sheets used in reli 
plus their probable eventual use in our educational sys other problem of major importance to the may 
tems, emphasize the importance of evaluating the plasti: Appreciable lowering of the present price pe 

, , , } 
employed in. reli map production, as well as ad plastic, currently in excess of 50c¢ per 24” x 36 
neing specifications for improved plastics for this use vo a long way in increasing the demand { 
kro our investigations the resolution of four important fo al ‘andes ; , ie 






problems would help in furthering the progress of relief 


pping. These problems are PROBLEM +2—Plastic Sheets for Special Relief 













| Lave f until mity ff plasti ind plastic ina Under certain field condit ons, the physi 
h cost of materials. of the vinyl relief maps are not completely 
> Lack of plastic sheet terials for use in pro For example, the vinyl sheet los« ts flexib 
wil maps for use under special conditions becomes brittle and shatters like glass. A p 
- » dove , soos eet mai le le 
The need f light weight casting material from ust be de veloped whict whee EN ain flexib 
; it S ; ‘oach uy li) ¢ whi retaur go the 
hich librarv molds can be made to conserve storae spies cture ipproa hing : . hile ‘ n 
“ ble phys cal properties of \ nyl. 
| The need for inexpensive and more efficient pro ; - 
1 At times the bulkiness of the vinyl relief 
nn molds to replace fragile plaster production molds : 
also been found inconvenient. Under certain 





iin the vacuum forming process. 






would be desirable if the relief map could be 










The Army Map Service, being primarily a_ service rolled. 

nization, must look to plastics chemists, plastics eng Ethyl cellulose, cellulose acetate buty) 
ot , and plastics manufacturers for assistance in solving vinyl, rubber-styrene, plasticized vinyl and synt! 
these problems Keach problem will be presented to you in her have been tested. None of the materia 
let o that vou may better understand it, and having date has been entirely satisfactory because of 
tl nformation you may be able to suggest a new o1 if the following deficien es low impact and 
better approact strength, poor tear resistance, flammability, | 





sional stability, poor ink retention, or high bi 





PROBLEM =1—Plastic Sheets and Plastic 
Inks for Relief Maps. 





perature, 






PROBLEM +3—Library Molds. 







The orityv of relief n ips being produced are made 
om commercially ava lable rigid \ nyl sheets, Opaque An inherent problem associated with incre 
vhite, O.OLS inches thick, with a matte finish on both sides duction is mold storage. These molds are a ma) 








This material has been selected because it is dimens onally because the vo are n ade of low-« xpansion plaste 
ble, fire and moisture resistant, durable, easy to forn ery heavy and fragile. The Army Map Ser 
ds retain ttle plastic memory after forming. In th ontains several hundred plaster molds. New 

tage f plastic relief map production no importance produced at the rate of 40-50 a month. Eacl 
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e been tested 

Each material partially meets the specifi 
ne has been found con pletely satist \ I 
ve look to the plastics industry for assistance 
ur needs any resin, with or without fillers, 
tne following specifications: 


‘ 







maximum 4d 


mensiona 


1 for possible sé I maki? 


| change ! he new 


st not exceed plus or minus 0.00 pe. toot 
n cured, 

finished (cured) material ist re ! s stu 
subjected to long storage nd! na nhange 


and or temperature. Warpage excess i 
it be tolerated 
new mold must be light in weight 4 mold 
should not weigh more than 15 pounds 
ired resin must withstand a temperature of 
cured materia must have high mpact 
prevent breakage when sti ick ! dropped 
factory, the impact strength must exceed 10 
neh Izod, notched 
ompresslve strength must exceed OO) 
square inch, 
esin must be mildew and fu 1 esistant 


ist be fire resistant or fire proof 
new molds must be easily stripped fron 
ey! models 
ist be resistant t cid o K decompo 
iterial must not decomposs hen alkaline 
‘ Y it 


>1—Porous Production 


Molds. 


n investigation of our produ I nnique 
other more efficient iterials besides plas el 
dl nake production molds. In order to suc 
! the heat softened plastie sheet ver the 
holes are drilled through the p te { 
tion. Kighteen hours of be re 
hese holes. 
te goal is to produce a d ‘ DI 
esistant porous mold whict ‘ nate 
this problen ed ou ce the 
ng porous ind ! a 
ng experiments vit! p u 1 ad 
essfu H wever, Ce Tac e ¢ 
e op is molds ¢ be p pe ! 
I nnot be mace oO pe t« } ' , d 
terat > re needed, Plast nee 
nd ther phy prope | npe 











} ! ld 1 x 24" x 86 hould not exceed 50 
poun 
Phe re I ap producer reaiizes h need are, for the 
most part, unique to the plastics industry and the n 
terials used are only a small fraction of the yearly plastic 
itput, but resolution of the problems presented herein 
should result in greater demands for pla tic material for 


The Army 
ind \\ 1] 


relief maps and other \ formed product 


icuun 
Map Service earnestly solicits any 


sed to test material ibn tted tor re ef mip 


be plea 


appl cation 
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IMS NYLON ~ 
ANNEALING 
TANK 


STABILIZE NYLON PARTS 
againstdimensional changes. 
New IMS Nylon Annealing 
Tank protects hardens 
ages toughens 
relieves strains in costly 
nylon molded parts. A 


Safe — Easy to Operate <i 


Designed for use with Hitec 
heat transfer salt. Side heat- 
ed for safety, thermostatical- 
ly controlled. Range from 
200 to 500. 


WRITE FOR BULLETIN 
Prices and Complete Information 


INJECTION MOLDERS SUPPLY CO. 


BLDG CLEVELAND 13, OHIO 






Bench Models and Floor 
Models 
Equipped with long-han 
dled of 


duty steel mesh 


available. 


baskets heavy 
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Injection MOLDERSCOPE — Susdustrial Liters 


By A. R. Morse 
nt. Injection Molder’ 


Phe Frozen 


. the 
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teadfast \ 
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of torn 
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AROUND THE WORLD 





¢ 
SLOP Ug 


| ~ njection temper 
: : ature, mold sign, and molding cycle 
EXPANSION IN) AUSTRALIAN 
BASIC INDUSTRY 

The Division of Indust 


nent as recently prepared 


HOBBING OF MOLD CAVITIES 
(ALLOY STEEL): John L. Sekowski 
Discussion of the production of cavi 


ties by the hobbing process, and 
alloy steels used. 
or over 1951 and 1.76 million ton DRY-COLORING OF POLY- 
T L| 0 mie inam ta 261 million tol ] STYRENE: Sanford E. Glick 
AUS A A ae d ici : so : a} , ne second part of a deta led discu 
STRALIAN PLASTICS  ecauaaik tus Wie Coane tak of Gas dv-cdlanbies af saleiintiias 
No. 89, December 1952 inher bs pos “ay Shere Re : toy a Vol. 3, No. 1, January 1953 
racter: Albert Lightbody paper production expansior are rHE PROPER USE OF PLASTICS 
~~ a ae oe ee es by G. Terp 
AS A STRUCTURAL i: ales 
from Ame} u 
Industry rster 


DENMARK peti of the paste. This 


PLASTIC REPORTS FROM ABROAD, THI 
Vol. 2. No. 11. 1952 PLASTICS INDUSTRY IN INDIA 
; About 200 compression molding 
Abstracter: Erik R. Nielsen chines. 100 wtactinntisabiinn 





ct 


chet 


vr pe HOW TO AVOID BUBBLES AND cones, ane OY ruders are 

\ GENERAL DESIGN PROB- SURFACE DEFECTS IN INJEC. ton in India, ‘Two plants 
nt from “Dov : ”) ‘ - i i i ite henolic molding owders 
eprint from “Dow Digest”) rlON MOLDING by Fritz Schaupp wun nolGing ers, 


vf styrene which 
SUPLUCE a “ 


of polystyrene items is nternal bubbles and ‘ 


te } 
] } in por oc (Her 
I] tect are not caused by entrained au I ‘ vd 


er consideration to wall 
bs and bosses nstead they 


ASTICS IN THE TEXTILE IN- terial and occur when uf nt ma INDIAN PLASTICS DIRECTORY 

STRY by Alan Beecham (Re- tel s f to the mold during t 1952. (Published by Plasties Machi: 
British Plastics) Distributors, 4, Upper Chitpu 
Limited at Coventry, a u 

this field, have found the 
rate surfaces, using phe pressure. bac 
seers eben a PVv¢ “CONSUMPTION AND POTEN.- 
a ee aaa TIAL IN USA 
pal products. Caretul es 
equired as speeds up to 


} 


ised 


aoa . or double the present cot INDUSTRIE DES PLASTIQUES 
REPORT FROM etiiiin +} : MODERNES 

‘ Vol. 5, No. 2 February 1953 

CELLULOID 

Review f Abstracter: Hans Maver 


ean ee ee eee IRRIGATION 


DRY-COLORING OF POLY 
STYRENE by Sanford FE. Glick 


| 
PFLUORETHYLENE PRODUCTS 


Vol. 2, No. 12, 1952 


PROPER PROCESSING OF POLY 
STYRENE: Anton Schmidt 








A NEW TYPE OF HERMETICAL 
CLOSURE by F. Criqui 

The rmopla ti molded containers 
nd lids of special rim design and 
equ pped with a rubber gasket ean be 


senled hermetically by means of a 


which 


at the same 


patented ipparatus exercises 


pre ure and welding heat 


time. This method lends itself to the 
packing of food and the time required 
for each sealing operation 1s about 
rive econds. The contents can be pas 


teurized without breaking the seal. 


POLYESTER FILM 
DuPont's product 


eu ed 


Mylar is dis 


PLASTIC STEREOTYPE (second 
irticle of a Paul Royer 
Describes materials 


used to make 


series) 
methods and 

stereotypes from plas 
pulp and 


tic materials or from paper 


idditions of synthetic resins. 


POLYVINYL BELTS FOR SMALL 


MACHINES A. Ramaud and R. 
Brouillet 
felts made from this material can 


advantageously for light 
drives like sewing machines and small 
machine tools. They can be joined 
seam, the necessary stability 


be used 


vithout 
can be accomplished by stretching the 
before it Is Into the 


material made 


belt. 


THE COOLING OF MOLDS 
H. Spies 

The cooling of molds by 
ind a combination of water and air is 


witer, air, 


ad i ussed 


PRESSURE NEEDS OF AN IN- 
JECTION MACHINE—H. Gastrow 
Reprint of an article in Kunststoffe, 


vol. 42, 1952 


* 


GERMANY 
KUNSTSTOFFE 
December 1952 
Anne Schwend 


Abstracter: 


The following articles represent ad 
held at the German Plastics 
Duesseldorf 


dresses 
Industry’s Convention in 
in October 1952. 


Dr. Richard Roehm—Introductory ad 
dress outlining aims and reasons for 


holding the convention. 


Dr. Arttur Straeter, Duesseldorf, Eco- 
nomics Minister in North-Rhine- 
Westfalia 

A short review of the economic and 


financial situation of North-Rhine 


Westfalia 


Dr. G. Seeliger, Economic Ministry, 
Bonn 
A survey of the 


ind thus the plast cs i 


probl ms the Get 


Mian it dustry 








dustry are confronted W tl Pacifica 
tion of the world market, a certair 
suturation of German mport require- 
ments, loss of the Eastern markets, 
liquidation of German foreign debts 
and many other problems make it 
necessary to continue in Germany’s 
efforts in order to retain the rather 


favourable position acquired and to 
strengthen the economic ties resumed 
adequate 


in order to guarantee an 


standard of living. 


Dr. Herbert Gross, Duesseldorf 
Characteristical Picture of the Modern 
Employer 

Neither outspoken specialization of 
the undertakers, nor facilitation of 
working conditions offered the work 
ers through rationalization and mech- 
anization, nor generous care for the 
welfare of the employees, nor nation- 
alization have had the desired effect. 
The answer is always the same: disat 
isfaction, demands for higher wages 
and criticism of welfare and 
politics. Employees and manual work 
ers in particular are mainly guided 
by the following five desires: good 
and just wages, economic and social 
security, possibility for advancement, 
humane treatment and recognition, 
furtherance of the creative powers in 
the individual. This necessitates a new 
division of responsibilities in a plant 
which does not restrict the functions 
of the undertakers to the head but 
distributes them over a long chain of 
ranks in which especially the task of 
the workshop managers is of utmost 
are bound to 
information 


social 


importance in that they 
continually mediate the 
about what is going on in the plant to 
all subordinates and thus make all 
workers equally valuable and import- 
ant partners in the society, which 
forms the basis for inner satisfaction, 
maximum 
very in- 


personal advancement and 
financial remuneration. A 
teresting article by a well-known Ger- 


man publisher. 


Prof. Dr. Heinrich Hopff, Badische 
Anilin- und Sodafabriken, Ludwigs- 
hafen—Thermal Reduction of Macro- 
molecular Compounds 

with the decomposition 
thermal re 


Familiarity 
products resulting 
duction is of great importance for any 
molder of plastic materials, especially 
or corroding sub 


from 


in case noxious 
stances develop during this process. 
With the help of numerous diagrams 
and numerical surveys the author pub 
lishes the results of tests made with 
the most important macromolecular 
compounds such as polyethylene, poly 
polystyrene, vinyl and 


isobutylene, 
polyconde nsates and 


resins, 


| ] 


IUlLOSE 


ale ry lic 
acety lee 


Prof. Dr. ©. Bayer, Leverkusen 
Synthesis Principles of the Net 
Structure of Macromolecules 

This 
modern interlacing agents to 


the Farbenfabriken Bayer at 


address mainly deal 





ontributed 


Gerry P. Mack, New York 
and Practice in Stabilizing \ 
pounds in the United States 

Th S address will be 
later edition and will mair 
effect of stabilizers conta 
tin compositions. 


Prof. Dr. Ing. Rudolf Nitse erlj 
Dahlem — Some Points | ird 
Testing of Plastic Materials 

In order to give any d 
plastic molds reliable inf 
the reactions of plastic n 
and thus facilitat 
know led 
chemical composition, stru 
properties depend: nt 
iture and all othe 
surrounding the specimer 
s required. The author gir 
methods dev: 


standardized so far. Ve ry 


prac tice 


a comprehensive 


sical 


tem pe " 


of testing 


existing plastic materials 
requirements of is 


strain which 


basi 
freedom from 
low to set up “material cor 
number of examples demor 
nperspicuity of orientatior 
in test specimen. Data abo 
metry in the formatior 
order stages upon molding 
herent properties will | 


worked out with all speed 


Blom, Locarno Conte 
between Macromolecular St ruc! 
and Mechanical Properties o 
formational Character 

The development of new 
terials with predetermined 
will only be possible if 
which structural properties 
tain strengths. The struct 
ciples of organic plastics 
for their mechanical propert 
consideration 


oe. A. ¥. 


particular 
phase theorem, are investig 


Ljubljana J 


Prof. Dr. A. Peterlin, 

goslavia — The Viscous Rea 

High Polymers and Polyelectrolytes 
The viscosity of high polyt 

tems 18S highly dependent 

ature, and shea 

constant compositions. Sin 


pressure 


cosity of a polymer chai 
considerably with — the 
it can be used for th 
molecular 


weight, 
ination of the 
diluted solutions the viscos 
ndicate the conduct 
molecule. With m«: 
especially 


directly 
dividual 
high polymers, 
electrolytes, the form of the 
conglomeration is determ!! 
large extent by the intera 


the solvent. 


Dr. Franz Wuerstlin and 
Klein — The Plastification « 
molecules (A report from | t 
atories of the Badische An 
Sodafabrik, Ludwigshafen) 

The proble m of exterior 
tion of macromolecules is b 
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constitution of the plast 
erall plastification prob 
sub-div ided into effective 
ticizers and interaction be 
zer and macromolecular 
Both of them are h ghly alt 
a. 


t ’ 


the chemical constitutio1 


n oppos te sense. 


’) Peter Hoppe, Leverkusen 
Fxpa Plastics and their 


brief introduction into the 
f production of expanded 
esent and future needs are 
Intensive tests will aim at 
of specific strength. Fon 
ducts or those materials re 
over layer, the specifi 
nerease from the core 

he surface in order to come 
the ideal structure as exist 
es or the elder trunk. Cun 
irch work shall reduce the 
ht of the cellular bodies. Ad 
lers and their influence on 
ies will have to be studied 
ers like Santogel and S 


ild be advantageous f the 


Were chosen not higher 

Non-flammability, resist 

st termites and the deve lop 

better binders on polyestet 

from solvents, in addition 

economy are further de 

\ survey on forms of appli- 

so in combination with othe 
follows. 

W. Woebcken, Bonn Influ- 

ce of the Kind of Processing on the 


strength of Transfer Molded Parts 


wessing of thermosetting 
decomposition and orien 
se differences in strength 
kage. The danger of decom 


in be confined through ap 


esign of molds and propet 
The orientation of filler 
fects anisotropy as regards 


nd mechanical reaction. The 
cusses cause and effect of 
{ shaped profiles. In 
lesigner is unable to avoid 
ugn appropriate shape, 
of the tools will have te 
ects through ingenious 
the sprues ol choice of 
nd processing method ar 
juirements. High qua 
may be obtained throug! 
boration between designers, 
s of tools, processors and 
However, further progress 


’ 


methods will only be 


one of the primary ce 
ding com pr unds of sO 
homoyveneous propert es 


H. Klingehoeffer, Muenchen 
for the Wrapping of Food- 


position 0 tecnnica ile 


plasticizer properties on 


stutf | rress iy particu y b 
expected from the development 
on b ned p istics Inde! it t ? 
pupe na met | s na } pe 
le < S Wie s Dinace 

Editorial 

\ Sume of tne press Ss wine 
from the Plastics Convention and Ex 
hibition in Duesseldorf held in Oct 
ber 1952, and a reprint f opening 
ddresses held 


Dr. Gerhard Beck, Wuppertal-Elber- 
feld, and Dr. Albrecht Rosenberg, Marl 

Migration of Plasticizers, Damages 
Done and Remedies 

The essence ot the migration of 
plast cizers is discussed as well as the 
use of polymer gelatinizers and la 
quers. A new proposal for measuring 
the amount of migrated plasticizer is 
put fo discussion, 

A nitro-cellulose film of certair 
thickness Was put into contact with a 
plasticized PVC film, was weighed and 


ke pt under specitk load at a te mpe! 


ature of 70°C (158°F) for several 
days. The loss in substance was very 
low ut this ten perature and was 
further reduced by putting = glass 
plates on the films. The amount of 
mivrated plast C1ZeE 1 could well be 
stated after 4 to 5 days, results are 


laid down in two numerical tables. To 
proaden the test busis, two d {Te rent 
PVC films were used, one having ar 


equal share in units of weight in bot} 


ot 
() units of weight in PVC and 3 
inits of weight tn plasticizel 
These tests have he lpe d the authors 


n their endeavours to find soft PVC 


H. Tischer, Freiburg Br.—‘Celodal” a 
Plastic Material for the Preservation 
of Biological Objects 


“Celodal,” a product of the Badisc 
Anilir ind Sodafabriken at Ludwig 
shafen, a urea-formaldehyde-condet 
sate, is used for the preservation of 
mhiects f serentifi \ lt Mainter 
nee i the viite eontent of Cetlod 
‘ lires that t be Kept Inder glass 

‘ This condensate s bsolutel\ 

t nad cColrortess na b ects thu 
prese ad vy be ised ever ! p 
, Instructior f ting th 
esil e oivel 


Processing of Polytetrafluorethylene 
(Teflon) 


The processing methods r Tefi 
s «le veloped n the Du Pont Labo 
tories and published by J. F. Lont; 


ind W. R. Happoldt jr. in Ind. Engng 


. 4 Q° » } 

(hem.. olume 14, 19dZ, pages si i 
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PLASTICS IN THE BUILDING IN- 

DUSTRY—Iluminated Signs of 

Plexiglas—by H. Schmidbauer 
Description of standard methods for 


forming etters fron rervite sheet 


stock. 


NJECTION MOLDING OF “PLEXI- 
:UM” by E. Messalla 

Instructions for the successful mold 
ing of “Plexigum,” an acrylic acid 


RECOMMENDATIONS FOR THE 
I 
G 


ester. 


CURRICULUM FOR PLASTICS 
PROCESSING 

A brief note calling attention to the 
special COUrSE in weld nye, ylueing, 
forming and machining of plastic ma 
terials offered DV a trade school. This 
course s to be followed by a second 
one in techniques of lining Vessel 


with plastic materials 


MALE AND FEMALE THREADS 
ON INJECTION MOLDED PARTS 
by Spies 

Sketche ina desc pt ons ol 
methods for molding threaded object 


such as caps for tubes and bottle 
NTERING OF WIRE INSERTS IN 
E TEMPLES OF EYE GLASS 
AMES by Spies 

} 


The Wire nsert held in the cente 
of the mold cavity by two mall bra 
bushir : As the ‘ llose iwetite 
njected and flows along the cavity, 
t earrie the bushing along, and 
pushes them off the end of the wire 


CAPACITIES OF HIGH FRE- 
QUENCY WELDING EQUIPMENT 
by L. Rausch 


Welding units are commonly rated 
iccording to welding irea Variable 
vhict niliuence tne ( tpi ty ire a 
cussed itfects ol mute | to be 
velded, gauge of the film, time of 
exposure, and shape f the electrode 
are lustrated 


PROGRESS IN HIGH FREQUENCY 
WELDING OF PLASTICS 
by J. Brandenburger 


Review of techniques used in bond 
ng of fabrics to PVC, weldir f yp 
mice belting velding of ellulose 
etate filn nd weldir if wover 
Sarat A} endless ibra t belt 
glued togethe th an adhe e whict 


ry T? " 
equen 


PRODUCTION OF MOLDED PARTS 
CONTAINING THREADED HOLES 
IN THEIR SIDES 

by kK. Brandenburger 


Sketche tr good nd bad pric ‘ 
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THE CONSTRUCTION 
OF A MOLD FOR BICYCLE 
HANDLES by A. Urbanz 


| istratior | Val 


STUDIES ON 


ous modifications 


iid n t rY 


ordet! 0 


MOLDING OF HOLES IN) HINGES 
\ piano wire positioned in the 
| nere tne hole ure to be lo 
ted. TI vire extends to the outside 
if the mold, and pulled out before 
he hot completely cooled. It is 
timed that itisfactory piece are 
duced in th Vay 


REDUCTIONS IN THE COSTS OF 


VOLD CONSTRUCTION 


\ vsten for casting alloy steel 
mold described. The technique is 

milar to Bervillium Copper casting. 
The alloy steel heated by high fre 
quency na vacuum, 


APPLICATIONS AND PROCESSING 
OF CELLULOLD by R. P. Sondermann 


fications of 


Review of spec various 
vrades of Celluloid. Discussion of ap 
plication problem 
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Packaging in Plastics 


page) 
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of packaging i 
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that the 
england 

“How 


be credited to plastics 


mportance 
turnover in 
now «about 
of this Cc 
Is anyone's 


statement 


nye n Is 


PS00 000000 much an 


uess, but in the highly packaging 

conscious U.S.A. about 25° of the 

plastics industry devoted to pack 
ny uses.” 


PLASTICS USED BY 
INDUSTRY 
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SHEET 
PACKAGING 
prs lust 
Pol 


iterial has 


(6 
packaging 


possibilities, 


yvvinylehloride as a 


extensive 


but to reach maximum efficiency, 
heetir f tl material must be ad 
isted in composition to the work re 
iired The Greenwich Leathercloth 
( . Ltd » duces ten standard grades 
f op. f for packaging. Poly 
ethyvtene a d cellul e acetate are also 
portant pack materials. Poly 


expens ve 


lite! es 
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thick are ! 


O.OOLD tn. 


m use. Polyethylene packaging 

vy be sembled with heat 

‘ ! ‘ p nt. Several types of 
ne t ‘ cle es ire Gest ribed 





Po vethylente iiso used is coat 
! mate il for other materials suct 

paper or foil. When polyethylene is 

nav hed betwee! two iavers ot 
kraft paper, the laminate offers great 
strength and may be used for pack 
aging such products as cements, Tertl 
lizers and ion exchange resins. For 


polyethylene Was 
hot dough 
combination extrusion 
feeds the 


water cooled 


to 


applied 


spreading 


merly, 
the 


technic : 


paper by 
Now, a 
proce Ss 


calender paper to 


a nip between chrom 


ium plated roll and a rubber covered 
roll. Polyethylene is extruded at about 
600°F as a hot molten film and this 
strikes the paper immediately before 


t enters the nip. 


MANUFACTURE OF LARGE SYN- 
THETIC RESIN - BONDED PAPER 
TUBES FOR THE ELECTRICAL 
INDUSTRY (4 pgs. illustrated) 
Unusually large insulating rolls for 
transformers and other electrical uses 
paper and then 
winding many layers on a mandrel to 
form the tube. The paper first 
passed through a resin-impregnating 
machine which is approximately 60 ft. 
long and 20 ft. wide and 14 ft. high. 
The resin used is cresol formaldehyde 


are made by coating 


is 


varnish dissolved 


s carried out 


and is applied as a 
n alcohol. The 
it room temperature, with the varnish 
kept circulating to assure uniformity. 


process 1 


Krom the impregnating plant the 
paper passes to an oven where the 
ileohol is evaporated, leaving the 
resin coating dry, but largely un 
cured. The tubes are made by passing 
the paper over roller heaters and 
then winding it on a mandrel of the 


size desired. A parting layer prevents 
adherence of the coated paper to the 


mandrel. 


BRITISH PLASTICS CONVENTION 
1953 (2 pages) 

This is to be held at Olympia, June 
t full list of papers is given. 
Noteworthy among these are the fol 
] Recent reial de- 
melamine and guana 
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Toledo Section Hears Talk On KEL-F, 
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Future Developments in the Plastics Industry 


Discussed by Five Speakers at New York 


A. M. Merrill 


Five 
Vinposiun on 


| iture Dy ‘ pr 


speakers participated in a 
“Things to Come 

ents in the Plastics 
Industry” at the March 18 dinner 
neeting of the New York Section. 
Held at the Gotham Hotel, the 
ng attracted an attendance of ap 


meet 


proximately 100 members and guests 
vho joined in the open discussion 
period that followed the talks. Pro- 
gram chairman Irvin I. Rubin, Robin 
on Plastic Corp., presided over the 
ymposium, and the speakers were: 

Day, supervisor of poly 


Harold M 
‘ster development, American 
mid Co.; Wilfred G. Harvey, 
president and general manager, Guy 
P. Harvey & Son Corp.; BE. V. Hellyar, 
manager for thermo 
Monsanto Chemical Co.; Jules 
\. Jupa, technical engineer, M. W 
Kellogg Co.: and Winslow A. Ward, 
lll, supervisor of thermosetting mold- 
American Cyanamid 


Cyana 
Vice 


sale S 


assistant 
plastics, 


ny compounds, 
(Co. 
n the resins, 


ew ed 


Speaking ‘ polyeste) 
Mr. Day rev their history 
development, and described their prop 
handling, and the 


and 


erties, methods of 
fabricating of glass fiber reinforced 
products. Both military and civilian 


applications of the reinforced plastics 
were covered briefly, the speaker not 
some 125 different applica 
tlons are used by the Armed Services. 
Newer deve lopn ents in polyesters in 
retain their strength 
self-extinguish 


ng that 


clude resins that 
at high temperatures; 
resins with good electrical 
properties at high and 
that are non-yellowing upon 
exposure to sunlight. While the fu 
for polyesters is excell 
stated that further tech 
aimed at lowe 


ny resins; 
temperatures; 


resins 


ture outlook 
ent, M: Day 
cal research will be 
ng costs and accumulating the 
iry stockpile of engineering data on 


neces 


the resit 


Mr. Harvey described his company’s 


new Cylector, a completely automatk 
Injection n olding machine that Is 
pneumatically operated. Made in a 
three-ounce capacity, the machine is 


rapid, laborless opera 
nimun km 


a measured feed hopper, new 


designed for 
maintenance 


\ ith ry 


ploving 


y designed heating cylinder, and 
cartridge type heaters, the 1 achine 
s said to produce parts at a molding 


pressure of 12,500 psi. that require 
a pressure of 20,000) psi. in other 
types of injection machines, Other 
features of the Cylecton include three 


accessibility; 
rN olding 


stainless 


tie rod construction for 


YO-ton clan ping pressure; 
1 square 


area ot 4 inches; 








Ti irty eiaoht 





steel cylinde: 
60 pounds 
stvrene 


ing capacity of 
and 50 pounds of 
mold 
automatic 
and 


two-pressure 

mold damage; 
case of trouble; 
justabk 
such as a 
attachment, 
bases with built-in 
knockout cylinders 


eessories 


sorting stan 


aid it 


labor and handling costs. The 
‘le of fou 


is said to have a dry cy« 


seconds, and cycles ranging 
molding of 


18 seconds in the actual 
parts both with and 
Savings of up to 80% i 
labor, and production incre 
to 30% per cavity are obta 
the machine, Mr. 
clared. 

Mr. Hellyar spoke on 
provements which can be ¢ 
thermoplastic materials, | 
styrene. The current trend 


new 


is toward resistant 
the future 


of such 


impact 


general purpose styrene it 


ency. The future should als 


development of styrenes th: 
flame 


stable, solvent resistant, 
tant, boilable, destaticized, 
sistant at low 
exceptional flow q 
and gene 
cost is an 


these de 


show 
both copolymer 
While 
many of 
expected 
stated. As 
Mr. Hellya 


grades. 
factor, 
can be 
the speaker 

thermoplastics, 
the de 
a non-waxy 
molded 


compounds in a wide rang 


feel; 


form; injection 


and improved forms of ac 


components, 
closing 
3-6! 


plunger stroke. Av: 


discharge 


deg: 


without 


temperatures, 


in the near 


plasticiz 


of acetate 
per hour; 
to avoid 


shut-off in 


neh ad 


l lable ci 


and 
lard mold 
iters, and 


1 reducing 
machine 


from 7- 


Inserts. 
n molding 


‘ases of up 


inable with 


Harvey de 


future in 
‘xpected in 
articularly 
In styrene 


types, but 


should see the deve lopment 
a resin that is comparable to 


1 transpar 
o bring the 
light 


resis 


it are 


Impact re 
and 
ualities in 
al purpose 
important 
velopments 
future, 
for other 
r predicted 


velopment of polyethylene with 
oriented 


ny lon in 
type vinyl 
e of types; 


rylic, cellu 


losic, fluoroethylene, epoxy, and sili 


cone resins 


Mr. Jupa described the de 


properties, and molding 
polytrifluorochloroethy lene 


molding of KEL 


jection 


relatively high pressures, ; 


of chromium plated or st: 
tact 
of the 
the use of screw 


of 7 


metals to prevent 
Extrusic 


Spe ‘ ds iv 


material 


19 rpm., and dies 15 
than the finished profile 
Extruded KEL-F can be 
oriented § to 
the problem of 
high 


consideration — in 


rn prove stre 


erties, but 
tion at very temper 
Serious 
KEL-F 


can be con pre SS1Ol 


velopme nt, 
of KEL-F 
resins. In 
i requires 
ind the use 


iIniess con 


contamination 


nm requires 
! the 


25°) larger 


range 


dimensions 
and 
ngth prop 
decompos 


atures is a 


drawn 


extrusion. 


1 and trans 


fer n olded, but the use of 


fully posi 








ed after being 

I ( i continues 
a ixes ire iva 

“as pregnants, and 
the molding grades. 


Speaking on amino type 
setting plastics, Mr. Ward 
dimensional shrinkage 

vreatest wit} 


proble m 


vreat sti de s have beer 
ducing shrinkage, furth: 
ment $ needed to approac] 


age properties of pher 
Ine find their greats 
tableware, and the ma 
here cotfee staining. A 
provement in this respect 
ed for in the future, t 
declared. Recent Improve! 
ino resins include a trans} 
molding comp: 
weak but provid 
glass-filled me 
and dimer 


neal 


mosetting 


retatively 
sistance: 


electrical 


good 


erties that can be comy 
transfer molded; and a 
pound for plunger mold 
research on amino resit 


ed at reducing shrinkage 
ig dimensional stability. 
Section president Saul | 


ble etriu Corp., presided 7 


ness session that preceded 
posiut and introduced 
guests present. Special 
made of the fact that the 
Section now has its first 
ber, Miss Elizabeth Ma 
favors were distributed 
courtesy of Ideal Toy 
Corp., and the meeting 

a drawing for door prize 
ted by Aurora Plastics | 


Naugatuck Chemical Di 
Rubber Co, 

Nine new 
the Section in 
J. Birkmaier, Dow 
Borras, Ideal Toy 
ner, Einson-Freeman Co., 
Haller, Rohm & 
James dt. Jacobson, Jacot 
Robert R. Kobak, W 
Inc., Roger H. Motte 
Inc.; Julius S. Sp 
Inc.; and Bud Ullma: 
Molding & Tool Co. 


States 
members 

March, as f 
Chemi 
Corp ; 


ter ¢ 


clates; 
Plastics, 
dustries, 
Co., 
Jacob 
tential membership, cong 
are due Mr. & Mrs. Willian 
sal Tool & Mold Co., and Se¢ 
tary-treasurer) over the | 
Leon, on Januar’ 
Guy A. Mart 
Inc., and Sect 


‘ 


son, Gary 
Mr «& Mrs. 
van Plastics, 
committer chairman) 
ghter, Joan, born on Ja 
Sam Silberkraus, Riverd 
and a 


York 


Cor p. 
New 


ly ve opme nt 
dent of the 


cent returned from a tr 
where he acted as consu 
setting up of that country 
jee ! and compressior 
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uth California 


ymposium On 


nforced Plastics 
Austin Herbst 


highlight 
ety of Pla 
nd Management Confe 
nforced Plastics” 
,D. C., on February 18-20, 


luded 
Milton Brucker, Vresident, 
tics Company who report 
Equipment, 
film showing the nanu 
etallized molds at Zenith 
Molds up to 


size have been made and 


Presses ind 


presented. 

nolding of low pressure 

parts 

W Brandt 

Industrial 
re ported on 
I Fibrous 


1 


Goldsworthy, 
Plastics Corp 
“New De 
Reinforces 


mer W 
d Company 
Developments In the 


Griffith, Ame. 
Who reported 


Field 


kerskine, 


rlas Corporation 


Owens Corn 
who re 
The Government Agency 
included a list 
applications for re 


The report 
irrent 
plastics and the 
in the government 
ng the work. 

number of oun 


Society of 


respective 
who 
’ 
members 
Plas 
tries reinforced — plastics 

in Washington, D. C. 

and Mr. Goldsworthy 


as a moderator at one of 


the recent 


SESSIONS 


St. Louis Hears 


About Electric Motors 
George A. Stein 


Louis Section meeting was 
Melbourne Hotel on March 
Forty seven members and 
nded the meeting and heard 
roficient speakers 
peak was Mr. Otto Wul 
Mechanical Enginee) ot 
al Division of Wagne 
npany. Mr. Wulfert, 
the St. Louis Section, re 
paper 


recent Boston 


enlarged upon the 
ed at the 
g entitled “Plastic Prob 
ctric Motors.” 

and the discussion fol 


sentation, included the 


Kennet} 
talk 
smal Business 
Mr. Kichlins 
t ls <A 
ce, Mid-Central Air Pro 
District, Air Materiel 

He discussed proper me 


doing business with the <A 


the St. Lo 


Comm: 


; 


and related military orgal atiol 
Outlined proper operat onal procedure 
n obtaining Air 


tracts, and nvited and 


Force prime and 
sub-cor 
couraged those present to make 


vailable for A 


facilities a 
auctor 
He further 


mately 


stated 
perce nt o 
busin 


business 


trying » encourage 
participation in the Aj 

gram. It, and an explanatory pampl 
available through all local 
Air Materiel Command offices. Show 


to June 30, 


leat 
tu, re 


are encouraged pr 


S. E. Ohio Sees Film 


On Chromalox Heating 
J. Chomicz 


heastern Ohio 
on March 
opened Beverly H dinit 
ocated west if Cambridge, 


‘ 


ne CONCLUSIO! ol the regular 


busine meeting, Frank Bailey, a 
director of the section and chairman 
of the Membership 
mitted his resignation. He s 
sferred by the 
Cambridge to Milwau 
sin. A new Membership 
\ be appointed by res 
re the April meeting 
ntertainment portion of the 
sted of filn and d 
the Chromalox system of 


and methods of 


Committee sub 
being 
Continental Car 


tron 


Con pany 


o the pla ( 
Thomson. repre 
Wiegand Company, 

the Chromalo 


sted by SPE ! 


Detroit Mourns 
Andrew Kovacs 
Emil R. Gazdick 


ted with 
oWhersnh p 
Machine 
Lake, 


| 
) 


ead ! ! I \ cypon ! and 


present they opera 
SOO) ounce 
n Michigar 

\) dre \\ 





Andrew Kovacs 





and 


and 


Micl 


the 
op 
\t 








On March 27th., the Detroit 
Foledo Seeti mad the rare 
tunity ot meeting the office 
of our National Coume 

of the two 
Rackhar 
Building 1 followed 
the Nat 

Mr. 

speake) 


members a 


members 
dinne) 
as he 


growth and 
future. Th 
most ucce 
Detroit 

The Api 
by a round table discu on ¢ 
ect “Mate “al Handling.” 
erato! Va Mr Creorge 
Wayne niversity, A 
Direct 














Advantages of Fully Automatic Molding 


Are Presented at Connecticut Meeting 


David Mersey 


Ihe subject, ‘Automatic Molding’ 
Va presente d before forty members 
nd guests by Mr. Quentin White, of 


Stokes Co. (compression), and 
Fred Means, Fellows Gear Shaper 


Co. (injection). 


Both techniques have much in com- 
non. In automatic molding, one ma- 
hine does the complete molding oper- 
ition except for feeding the hopper 


thus dif- 


ind removing finished parts; 


fering from semi-automatic molding 
vherein the press removes the time- 
cycle from the operator’s control. 
Further, in the automatic operation 
labor is reduced to a minimum; one 
man can run a battery of presses. 
This type of press is not limited to 
single cavity molds; Mr. White had 


several specimens of parts which were 
run on 30 and 16 cavity molds. 


alkyds, a greatel percentage ot 


the molding cycle is used in 
actual molding. 
In the question period which fol- 


lowed, several points were made: 

a. The presses can be run at a ¢ca- 

pacity of efficiency; the 

other 5% into maintain- 
ance. 

b. Tool design favors semi-positive 
molds, with a combing device 
for removing finished parts. 

Mr. Means pointed out, to have suc- 

injection molding, 
necessary: 


Yo 


going 


cessful automatic, 
two requisite 
a. Tool design; 
b. Machine with 
curacy. 
Several slides showed the possible 
ways of handling the problem of gat- 


are 


repeat ac- 


y 
rood 


ing, ete.: 





The advent of new thermo-sets has a. Sprueless molding, which might 
vrought many changes in this field: be done with all thermoplastics 
t. The entire field has been en except nylon; 
larged; b. Three plate dies; 
b. Fast cure materials have in c. Spring return knock out device. 
creased production. Homar Plastics Co., a new compres- 
Molding time has become more sion plant is now operating in Water- 
important, i.e., actual operating bury; and, Auto-Vac Co. is now manu- 
time has been shortened. In the facturing vacuum forming equipment 
new, small presses, used with in Fairfield. 
Ontario Panel Thermosets Topic 
Discusses Molding At Rochester 
R. H. Strong Charles J. Williams 
Mr. H. G. Klawunn, of the Singe Mr. W. A. Ward delivered an in- 
Sewing Machine Company, New York, teresting talk on “Urea and Mela- 
N. Y., addressed the members and mine Thermosetting Molding Com- 
guests of the Society of Plastic Engi pounds.” 
neers, Toronto Section at their Jan- The manufacture, molding, finish- 
uary dinner meeting, on the subject of ing and properties were covered in 
High Frequency Sealing of Plastic general. Little known characteristics 
Sheeting and Film. and interesting facts about both types 
were treated in a_ specific manner. 
Briefly sketching the history and oes pees Ms crsnige 
' . Plunger molding of urea and mela- 
background of the vinyl industry, he 
“it : mine compounds were discussed in 
pointed out the need for electronic : : 
: ; relation to their application to ex- 
sealing, as a method of producing a 
, ; isting molds where color is desired. 
less costly product with its advan- : , 79 ; 
ae f speed, ease of control and Specialty materials and recent de- 
“6 SI a ‘ were outlined together 


1 resultant uniform strong seam. Mr. 
some time discussing 

fields opened up to 
the 


Klawunn 
the 
the 


spent 
product 
through 


new 


processors accomp- 
I 


lishments of the High Frequency 
Electronic Seamer. In the testing of 
seam strength he pointed out that 
his company set up a Seam Research 


in which problen s of all 
worked out. 


Laboratory 


types of fabrication were 
treatment of the 


equipment 


Mr. Klawunn’s 
types of high frequency 
available was enjoyed thoroughly, and 
he some time the 
questions of the members and guests 
the conclusion of his address. 


spent answering 


at 


Forty 


velopn ents 
with end use patterns. 


Central Ohio Talk 


"Plastics Tooling” 
A. P. Young 


N. C. Taylor, Eastman Chem- 
ical Corporation, addressed the Cen- 
Ohio Section at their March 
The subject for the evening 
was “Plastics Tooling.” About thirty 
members and guests were present. 
Mr. Taylor preceded his talk by 
[ “The 
built 


neet 
meeting. 


‘ 


a showing Ol color movie, 


The talk w 


the 


Story of Tenite.” me 





Plastics 


ly 


nis 


Bonde d, 
Abrasive 


0 wheels are 


cut-off 
try are 

‘To 
speeds 
ted to 


Dr. 


crease 


the 


this 
placed 


! 


r 


‘ 


! 


Engineers. 


presentation, entit 


Laminated 


and Rk 


Products,” Dr. Sha 
that the speeds at which g 


operated 


continually increasi! 


insure 
of operation, which 


safety 


at UI 


prove pe rfor mance 


Shanta, 


abi 


iSlVé 


end 
n the 
and i 


whe els 


fore 


wheels 


nd hi 


or 
flock of 


fiber 


terestin 


I 


ne 


tv and 
that 


abrasive grain 


aled 


" ? 
f ! 


pnvyvs 


the 


\\ 


“it 


IS necessa 


the strength charact: 


products accord 


more 


the 


cal 


ates 


Vel 


nvion: 


i 


a4 


agents in 


past, 
re 


fabrics 


’r. Shanta 


industri 
phenolic plastics, including 


sive, 
brake-lining industries. 

Dr. Shanta came to Carb 
n 1948 from the Case Inst 
Technology, where he held 
L. Martin Fellowship. He 
uated from the University 
burgh in 1943 with a Ba 
Science degree in Chemical 
ing and two years later obta 
Master’s degree there. He 
tained a Ph.D in Chemical 

g at the Case Institute 


Ns) 


shell 


USs¢é 


ing t 
ons being 


strength 


wh 


played the 


dire 
nf 
the 


glass 


glass, 


al 


r coriparison 


{ 
a4 


using 


SPE 


molding 
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emphasis 
‘ of plasti 
n the app 
plas 


| 
( 


he metho 
zed te 


require 


utili 
ile chen ica 


most 
present tr 
ot 


orcement I 


‘ction 


Use 
of gli 
or nylor 


synthetic 
so 


unfilled, 


presented 


bet weel 


(found 


ch 


I 


I 


2 
4 


al ind Tour Main points 
In producing a new plast 
The design of the part; (2 
terial f which the pa 
made; (3) Tool design fi 
the part; and (4) Inject 
technique Mr. Taylor Ss 
speaker and his talk was 
Plastic Bonded 
Abrasives Described 
At Buffalo Meeti: 
A. G. Scutt 
The growing use of p 
manufacture of abrasive p 
explored by Dr. Peter I 
senior engineer, Researc} 
velopment, The Carborund 
pany, in a talk delivered 
Buffalo Chapter of the S 
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7” x \W\ 


mold by the 


t - 
thout 





compression 





molded test 





specin ens 


this part show an impact of 5.4 


from the finished plunger molded part has 


7 ft. Ibs. This means a reduction of 50 








ng results of filler orientation between 


» closed mold method are in the glass 
For the plunger molded 


naterial (Figure 15). 


ate of 070 deep and 7 16 wide was used 
not 


methods are 


are quite clear and should 
that the 


i for this type of material. Sprue-type molded 


requ 


re any 


‘ pt closed mold not 


test specimens machined were somewhat 


16” diameter x 1'2” long sprue resulted in a 


impact. 
the difficulties in this method of molding are 






the destruction of the filler and compressibility 
rial. Generally when the part is almost filled 
terial within this part is semi-set, there is still 
naterial This cre ball 
esh material within the semi-set material result 
4 molded part of tl 
weak. 


very 





being forced in. sates a 





nite weld joint. s type will 






cooling or is very 
make statement. All 
ems can be minimized or eliminated by the use 





clusion I this broad 






gating, preheating, molding amount 
and cutting off the plunger pressure at the 


e the part is filled out. 


pressure, 

























Egan Co. Appoints Willert 










Mich 
1942 
with a chemical engine 

ng degree, M) W illert 
specialized in the de 


Graduating fron 





ran State College in 








development oft 





plastics extrusion 


equip 








ment and extruded pro 
duets. He is active in the 
Newark Section of the So 
ciety of Plasties Engineers 


and holds a Professional 


Engineer’s license in. the 


W.H. Willert 


state of New Jersey 
Previous to this new undertaking, Egan furnished 
the plastics and paper industry with film and web hand 


into the design and 


With their 


extruders 


Ing equipment expansion 


manufacture of and dies, the equipment is 


being extended in accordance with the Company's policy 


of offering completely engineered and modern installations 


for other plastic products as insulated wire, film) and 


pipe, 


and other 


sheeting, monfilaments, coloring and compounding, 


rods extruded items. 












Positions Open 
PLASTICS ENGINEER 






The 


located 


ition of extruded moplastie 
stablished New Je rsey 


a creates excellent opportunity for man having 





products line 






metro 





company 






re sponsib lity 





ence with rigid vinyls. Primary 





Please submit complete 





earch and deve lopme nt. 





atiol to box 


Athens, 


conside 


Bank Bldg., 


confidential 





and 





prompt 


SPE Je 





irnal, 515 Security 
















ence 


LANS NEEDED: Two to 
ls or plastics laboratory. Will work under supe 


five years expe? 






chemical 
of plastic materials, the etching 
ll also test the 

c equipment. Write for employment application 

SPE Journal, 513 Bank Bidg., Athens, 


hemist or engineer in 


processing 0! 





and plating 





materials used in fabrication 





Security 














4 Ad fifty 


PE members seeking positions are run free of charge 


rates cents per line, each insertion 
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CLASSIFIED ADS 


administration. 


ence in the 


CIGARETTE ¢ 


Positions Wanted 
EXTRUSION: Thorough 


blending, 


knowledge of powder 


pipe 
and film. Estimating, production, development, sales and 


vinyl 
coloring and extrusion for profile sections, 
background of 
Fifteen 


plastics industry in engineering 


Previous compression, in 


jection and low pressure molding. years experi 


and adminis 
tration. Desire position in administrative or technical sales 

Reply Box 1653 8 a Bank 
Athens, Ohio. 


Journal, 518 Security 


service, 


Bldg., 








ASTICS ENGINEER w 
ch and development, desires to 


Bank Bldg., 


P| 


Sta 





ith 12 years experience 


Write to 
Ather 3, OF ta) 


i! re 


relocate hox 


1853, SPE Journal, 513 Security 


For Sale 


VERY CHEAP INJECTION MOLDS 
GOOD QUANTITY OF COMPONENTS 
FOR A ROUND COMPACT—A FLAT 
‘"ASE—A SQUARE CIGARETTE BOX 

4 PIANO CIGARETTE BOX AND A 16 CAVITY 
MOLD FOR MIDGET WINI)-UP CARS. PRICES AND 
ADDITIONAL INFORMATION UPON REQUEST. Box 
Dept. W, Erie, Pa 


FOR SALE 
PLUS \ 
MOLDS ARE 


Ant) 











































Factors in Transfer Molding 


(Continued from Page 19) 








ncluding transfer flow, of phenolics 
notable in any comparison of wood 


nd asbestos-filled materials. 


Preheating is more 
ipid and flow period shorter with asbestos-filled formu 
being equal. While we cannot prove 


believe this effect is due 


itions, other factor 
thesis beyond question, we 
the greater heat conductivity of the asbestos-filled 
iterial, which hastens Whatever the 
sm, it in experimental fact that the behavior of 


polymerization . 


filled materials in transfer molds is more critical 
than that of cellulose-filled compounds. 
Mica-filled materials behave differently and pose pe 
liar problems of their own. Although mineral-filled, 
they are less reactive than cellulose-filled general purpose 
materials. This 
n them to enhance electrical properties. Because of this 


due to the special, modified resins used 


fact, and because the filler is non-absorbent, these com 
pounds are more fluid and tend to flash more in plunge) 
molds than cellulose-filled materials. 
Since the mica filler is less readily wetted by the 
resin, these materials are also more prone to stick in 
molds. In transfe 
runners than in the cavities, 


greater at these points and the runners 


molds, this tendency is frequently 


greater in the possibly be 
enuse pressure 
may not be well polished as the cavities. 

Please do not assume from the foregoing that mica 
filled materials are always and inevitably difficult to mold 
This is not the case. While the difficulties mentioned above 


ire still encountered occasionally, the general molding 
















with 


““think-time’’ 
LAG 
Sterteo "3%: 


MOLD TEMPERATURE CONTROL UNIT 
Provides ‘‘REFLEX ACTION" with 


1. Super-fast 9000 watt unit on 
each side for quick storts. 














3. Super-sensitive, accurate 
HEATING CONTROL. 


4, Flexible modulating 
2. Small total water capacity. COOLING CONTROL 
Which means off to a quick start on the day's production with extremely 
occvrate operating temperotures on the full day's run This Reflex 
Action’’, combined with other exclusive Sterico fea- 
tures, is the reason why more and more of America's 
Bive Chip’ Plastic Manufacturers ore sending in 
REPEAT ORDERS. How obovt you? 


Send for Bulletin No. 551 — do it NOW. 
INDUSTRIAL CONTROL DIVISION 


STERLING, INC. 


3732 N. Holton Street . Milwaukee 12, Wis 








TemPe AATURE 

COMTROL 

equirment 
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gine 19" 

















Volatile Content 


Varying amounts of volatile matter, pi 


; 


onia, formaldehyde and water vapor, are ¢ 


phenolic mate ials durir vv n the mold T) 
products of condensation and polymerization. 
escapes from the mold in one way or anoths 
occluded within the hardened mass of the mold 
In addition, some moisture, usually not 


percent, and derived principally from. the 


as received re 


the phenolic materia 


prese nt 
This is not altogether an unwanted nuisance 
wtually desirable to insure good plastic f] 
, 


factory cohesion in preforn ny. 


Since, however, this volatile matter ha 


beneficial effect in the finished part and actu 
electrical | 


properties seriously nh some app 


effective removal during molding become quite 
Hence, the recomme ndation made earlier cor 
ny of transfer molds. Unless these escape 
provided it is extremely difficult, if not 
remove this volatile matter. If it is not ren 
sant development 


molding, number of unplea 


longer cure, blistering, short pieces and 
I 
name but a few. 
This is particularly evident with mica-f 


probably because the filler is non-absorbent 


{1 permanently any of the 


pick up and hol 


produced. Even where these more obvious sj 


not occur, mica-filled materi which is inhere 


tends to develop strains during molding and 
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The optimum preheat temperature and time 
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particularly with soft plasticity material. Ob 
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since dust dropping from the preforms ont 
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